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fh® ©f tfcd l^ai^ oin »p®p|»d mm 
g«t«m,l of ©f l«s-toMellli tiiat «©mg«la%»' 
litwm 'iallk miWi Tmam«M,m #f tfe® ll-fcwts feaairtileft mi a. .»0®  ^
&>»%• &i tfc« «ttltar«8- iwr» l.s«l&t»i firm »ttt vmM 
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mriow fef^  .®»ipamtii» pt»fp*s«»» ®ttltares-wet« 
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M m Mlfc pwfe«la8, imm %tm. gtwn 
•cajBHSM^feX# 0i.mm im m 
te it Mm 'Iteeiitt %©• «!«% to ii«art«i» of efeeiawi* ^mm 
•tai -Cti) «A,gbt swilfeiiws' #f 'lRet6t«i9llI,ig. ifeiofe ti»y la  ^
iselatM,. la»PSii»  ^ th« nMmt m iac^Btesfet^  of S 
mcHiths. fis# «#luble nitrogen Tariod IE, 5 "tsa 
9mimi,0- KmMitg ©agr «ai 'W&Wm (i&| «tos i«st# Ml%r^ i«. €«t«iadfe»tis®}« 
Jto w»««"teg mfymt |>rot«in digestion liy^^ oteria «feffla -gmm M Milk* 
Wmmfy lB6:a*l,3^% &a4 Bart (18), in their m mmA 
tM* f&«8e ipwp# r«sp««t6dl« tw -Si#, jSiww , 
^&m% 'i^ psiipii d«?:^  tlw latter r^fc a# wiping |aKPt«i .©f iwr 'fafrt^ tar* 
i««a jsilk «bie©#»« '.llte«ii«  ^^ 'sa '^ Cli| .fifett 
m '"ef «&«©#% that a t^eso'#. #f tl«i- 'anst^ 'baoillw. -mm 
p*«®e»% daifiBg, tilt!- r^ipuatsit, -jNtriM* 1&»y »«tlwi4 tiatt ^mm in 
navor and- t««tsr«'sb«iw»l^ fa* :3»«st«a6»©illt mm 
Studies m Mi lsii«a'ia»d iMiat'aa  ^ #f 
ttt- »@»I34«I t® ©f fh» ^garlawf gruttp.* 
Il4to»«dg# «d leg«r» (M) iS psHP mak •&t 41  ^
'Itestew SwwmMMs rads esrlbiWB dliSBelii#* 'Is egeeiMts* sttsas 
•yhaw fcraSb* 
C®)' *%t®i#led to mM m #i®r®agli #%«% ©f a aEtti»«r 'la^o*-
« *ii» ImmiM #f tai#ir «©ti©R' to silk a«st is %• msMvm eea^n '^-' 
•MiltiKi#.* Wmrnm f^ Ms mm- m  ^ i»id;#taa%e t^Mt tt. ts -^ tiwi^ Sy 
difftmilt, fei 'diwwmmmlmnimrn M to 
•Hi# 'wark Wmmit Hastiagm .«ai latt I'li), jaiPnif® .aad (iil,. 

CS) tlit% with Baoillus bulgarloua b«fc-bBr gr^ B  ^Is fte i^aat 
In i»4i soil (|a Sm0 to 6,0) at 2g® to 24*^ , than at 38%## M of tl»» 
tfeiiwi^ lio olMUrtRoter of ojr^ oilsB in ' 
l^a-Jen«<» (57) divided the lactie iwift p i^ieiEtg organisms te%o tim 
foH«gAag, ism grewtf*! .(«)^  Sod forms «ht«h to®l«sag, -to «i# pBawa "Skem^-
laMi%wPi» «wl- •tteftftotertoriw-i i» ailk tfe»y f©«» of l^ pudost# 
•ta t® |«%i« aeii «ii m» sptes® -of tjfiwi litotio ftoid 
Cb) Sfl«4 fows ifiiieli b@lo*^  to tfc# &m0m tm& BetaMetoriwai 
ift milk th»y fo» mipj^ lable aad ©thiw? l^ r^prodtiets ia.aiWl-
ti<Hi to laoti® ikeift* tli® 'Sieamalhtestwiiitt fflrgiaiaes 
m long rods, aot .grottf^  «ad. wltfe tfe* app««»®® of 'mwy long 
throad l^ik# e«ll#» jfteijyttii' blM* •wiwtl sj^ oios 
Theimoljaoteritaa often mh&mA dark grsumlea* taoli!rt#d in tlyp 
genus thersnobaoterixaa -rue t^Ar# a relatively tflttparaiter# Sm ^ow^» 
fh  ^ biHift at  ^t#' and Am. gpm- mAm « of 
22%. Si^  fiaa •!&» Ia0vo or inaeti-tm laotio aoid, attsaok oaseizi^  and pla  ^
aai 'l^ porteiA 'pwpt' M ••bl» rtf^ Sag of fhatm^ateriiaB tmlgferlanaav. 
isolated '£wm. fODas laavo laotio moid and very olearly displays ^ark 
'I 
grantil## ia th* mils* Orgsoiiwas tmlmglba  ^ to img 
also b# fomd  ^ M hmm -ftisiMJl' 
AHai {2), in 1919, reported the- la©lati«a of tiwit 
•«»r» lt«tical ladth Baoillue aoidopMlus. from •!&» irtsooa# ttai 
ob'^ iadi isa tho wet prooosa of sMmwfiaMOtttf^  of products frc® oorsi# 
Mm did ^aot glv® a d»«rip%i«® of hi® -orgwiawi- or of th® a«eiod lised fa 
tiwlatim.# 
C -^) tlm*. Iw haai a«i^ r '®ii0t»i»i«i ,!» .fiatteg 
t»0t6Brit» failgaa*ie«« l» 14» imm «f 'mm mUmr tmtgm i^ s®s- af 
la •«©*§ m®%«« «». -iii# C#f) pite  ^#«% 
lifcietolitsAII.'Q® l>tt|g§giegi &M »®% gr©®- mt 1 *^ iwtrf- if«py #lsPiAy: ®p a®t'. »t 
ifcll Mieit fsajjl i®S ieNg l^»eH.lw 
gpm a% fM.M WMS %im 'iimk $Mfmpls  ^ te snpimte:' 'm 
tlwa. 
( M )  iWbSfrtiMl •«»% f«i^ «feifctl,<s» s»^©l^ ismi s%wii«»' aM -©bw 
giufto#  ^ IvinilQtMy. .sasl' B$' 
nolaift -tfe® m«f^ ii®l!0g|.eRl ftaad isttKaaafial «hfii^ ^«r4»%i®S «#' -tti® 
orgfltai^ M wm»' SiS' swoMgioeii stuiliMi. &I.8& • that 
wmm fh® «w»« la  ^toi# ^&amplismm% flmMm ©Ws.,J»ei 
-th# ««m. taat%«# '©f ioMi spiolas.*, h,« MM 
•m% gim m te ^ follofiiwt# 
Wsip»,m (S0)« Jte tlw sf ^Uk 
' %' tbi' sbmmi %lb»t »9%uhl» i^^ ^mgmmm pr^oAmtm,. 
^m&b m9: maim -mA bad %. wiatkei -.imilmmm m iii* 
-frf -Qhummm 
.Sulp (-M) mt^0 * 'M, %h.» h/ope &S dtt*' 
'^b0^m»m. la»tol?»eill.»s mid tM&%43 i^»iXlvm ImlgirtqiaMi 
lib# ftsttm «f tit® ©ygM!t-'««- m ««d l«vai©a®« 
IieM6t<^«,^ 3.3.aB aelAophilLy: fismltoM «»d 
mmmm •Ail® £ft»tistoiftl3JL«f. tetijtettrloii# <Jii m  ^ iev«a.®a«  ^fetj% dM 
•<•1.4* 
msiS  ^ Iwl^ p mA 
•«r^ iii:WMSf- witmrn^mA Z:mO %© S».0, f«r «®Bt of th» ^S3te- fp©i5#ta»j «ii» 
ms m r«idml aitrog«» •«#%!» ms ]^ pUsm. «d' 41amteo ,iiitri&g«a 
Aa ms i^tlig© jaai# -I®- sfcB%.%hQ r^ fftlos® «f Ish# 
wf» -of -tsiO' mbbit#.: • %« •p'Ofli/lrtii lawiBt:g«i ftgaisust 
iMioilluis aciaoyhiltis a«ia other agftinst Laotebftolllas bul^ ioug ^  
IS'ferwra^BfflS:' 4aJ«#M-sw- ctvatvemm of «i?paBiaas* lfc« 
mm Am «f «t# saMg«a«» 
O0»pl.«8M®  ^ -stwa#® wer# -aX-w SJw- •r®«al-t» dj^ oiwid •« 
b(8 (^Wi®a hB^m'kmgmm: twos® «w* im# aatlgm#., 
aiff««»«•: ww» i^«fe M »««» %u  ^ «Bt»» , t0 1»B a® .^ rn^w rnmm 
M -^ r »#• «aw» sf<iNJi®«. »© 
11  ^ mil ill H' M utitn rtit iirn rri fti'tiitrr-in A JH A iii'ii ati'yiiiniir "iff i-> j04«k%'"4' 
.»TOr# t50 ww>Bm3L0-
Pur© ®«l:%ap®s of Laotob&oillus aoiaegaiilug iwi^  obt^ lasgfi % Iiilf 
Sast^  ^< )^ f»% iNmm Isy dii-iwt pifttiJig, i^ e»aiag :!NP 
•iisrta'la «r -imi %• mim S#^®b-*» glm&m- « -im 
«art®lweB* wiiw  ^wi'feBst ©arbohydrats imAirngm Ali tlw sts^ns of Laota* 
faudlitts aoijfe i^3,m« tiawi^  $» •©#; -iietr® t-#i0l»%«t 
from 1^yple«l eoXcinl#g* 5h®se inwati^ tors that 
sad IiMi>tob6#ll.X» wa- tl«ir »%• 
20® to 2S%» At t«eh oae T t^<iibaiejLllt?s buXgarloiat 
curdled silfc ia XS isihile tsso otilttii^ # ^urdlad ailk in 30 days$ »«# of 
tb« otbw fftSRlM ffpGAwmi m •«»€ -mA oel^ f a fm mmmS, m -f^ i^ aisg of iii# 
{IX} -ssroS:. •jpi'-SsssSpl# tys- Bdlp .-is 
liietotaBkellH fmm mml rntrnieMlm- H® M fmm ®f 
% wtog MM- f»r -emt miA 4m^&m ImpsWI wim m -ffi 
of »«©* Tmm^m m&m -mmm tim» -itte ii iteew' iater»»lit 
M WMp M«.ist0-sli^ . <»»««, msA im) i^ lwtiat^  
ti« •£!» imAml -«Byp|«Big 
•SEfia lawitotmeiHraai •efc'iKtttei fi«i» tfe# fe%«iteSfflftl. lawst# 
,to*#»tet@icfcor» -afetiJa## mmm of "Mb# 'b® ®po«f®' ©f •orpaa4<w»-» 
M Miif Wm-- rutaa-t# ©f *li» aeisrtfto&tJto® iemWk%j&m-$sAim%e  ^ % 
•eismt sSM,lS*ia»t^ ' tlvi M^£QS« 
• I«ai«.li «ai .liaar (il)* .te'^ <»if «f aiiter«g« iaai 
®rtftboli«a «r -mmiMm. g^aijifi of Baoillug aoidoi^ ta®, thetfe Wmm 
mwrnSma,:- ifeMt grsm «. 'lesEg'' tii» •«. -luptlfi©!*! m«ti%  ^ akowsBi' «» 
i^bOid promotion fro® ©arbohydmtet lod «ts® %l»©s® «.i^ Rat»s *©»« .tftt# 
«i.j»,bl0 ©f utilisii^  protein or tfet« of prQ%«to» 
•ffltiWiB a»i li«iadtB (79) Iniioik'feisa of -^ m I««8 
fwiffiwfei®! -at israsa®iit 't» tfe# •^•»e»® ®# •««ar'W .^i*'fe<i«,. ^-(MSMaila pr0i«»fei€« 
.««rn«® m m good ial« of -whstt a® oiarlwsa^NtoM  ^
'HP# -JpP^SiMffS* -ss^g^^ wS 
of mmmSm. aawwAi b# %y m -ee ,tlt« fom&tffi® of 
iteaJao 
la iwte^oilli f»» th# fiwwi- ©f' 
i&m -a i^ -of i^ Kr fl.«s- &&ri» mA$W8%  ^ 't® ik fl of -t*# to -S*®., 
la 1M« 'It# th«te aeidoiMfag m%mtm trnmaA mrII 
som0« 
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MMmm tma fiaiapk (6f) ttit ltt®%©liisil.3,«i 
«f «p©toi«ws.# -wi-tt i»r%i©iA®» 3p»£«r««# t© ppojiw%»» fhey 
a . pi^ MSaoffls# «f laetobaetlltts ee.a«i> •«# to- Iigwi-t» i^ll^  
I»ial#5trt0m or Is pi^ « 4 -itBHi a '^lk* 
Of giwitfit A iwspl0%. fl pm emA lag'toMeill.'us imael te imBteers 
'!»» p t^ «• 1 fitr ifcli# «% M p»3r laMFfasaia&tlns h^mtism. 
to0t<s^^ ilJ.tti|. ,iatig>htlttQ is Mte Ja 
l^ oillm im 'li^ ' fm -'omt of In in m»mm. 
<e€ 10 fttf mrn-t. -iWl© I*S f» eittt of tfci» sate®*!## .emtMimaA "te© ol^ r^ 
I^ llli im iil?& 0b#«wui ftai Stet4:: fvaeWmr ^b«t lAtrfeo* 
^eiilw tnlg«gt«tis «€ »% #^#1 
taellHug --agnwai 4M ««%• g»w At tML# t«B|N0»twp# gf*# ussll &t 3.S%».f 
th® Oftttor %f«8  ^ n« gpawttt- at IS''^ ««wt «#%«r pistsiif«sft 
iwjrtftim '©f %It«' 'te^o%etoe i^l3.i« 
15^#- 136), faa litf, .®0»laii«t %h»t til# l®.©tei«eilia8 typ -^
:Sa^rteat fe lAtk mm «bl® I® ;la'»stk. i«wa- ili#' «ll& 'irofetaai'- m 
Ijig ta0t^ t«i»» ttt 1fa« #©|i^ l«- nitrogoni tliit «©0tt,r»©i *!"& tei witJjoiife 
«i51fel.aa. Gf tfe« MHi:.. Ma wmm 
noteig m fmt m tli# nltregm pc^mMm wm 'Id* 
l0f«l©#f ikffli fti«» •!» W2%. that ^vm ©'i^ ^a»©s. of 
i^ioillus ftoido i^lus pwi M®tis mM la @»«is- «f' tmmtm. %i® 
(S?) it of  ^ 'mm* 
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c>  ^P. 
0 ' & 
.1  ^
f«Jlt .thst ms m wm& %o ttt® 
Sif '®ariiw- .a»d La-otobaoillua acidophilus of lit* tewfe# 
W* of iit»- saM «hii% 
MMIltas ©f • »»»• ms f«waa Im  ^ All 
•na l^a e3s»i»«Ni -tR^d alao- iadismted tlmt e«p|»ia .«tepaS»s • 
ly tlstineW 
laat «M C'^ )# itaO» s«® 0t #i# las^belmeillaff 
&i^ 8ai-»s $&m& im' soil, gj^ sfia -wi with %©' tli»tr 
rttill-ty to meM iwm 'S&if «!»««»# t8' a^acmlaf-s 
iseiafeit f^wm ««il iH  ^ aid w&t -t^ mk wmy •vi.gmmmly-0 >*11# 
'Wm imml '«fapBfcte» mm- »«'biw-ia liiSft P6ispii%_» 
& lOSSji, .®a CM) ^«aSn '^ 'UmpsmAw» 3P#-
'fliis -wm fey •feeanrt.^  
Iiw»a:itotl3^  mllfc 1ail»8 ia im«iiit€9r« «% l#|>. I®®,; 
t# «iaa .20%.** waft mt«r Sf %, 40®, «S®, 4^  ^ 48®, SC  ^
@rsa  ^'wm: %y Assrviiig ©haog f^i^  ia th# -eelftr of 'ttw- tttews* 
%0Eis«fmfefflPt MtPBW Sf®' «ai -smiS. ymm mM<»m. for 
«mti2  ^ :©f th® ©alt-uww .p'wt 1®%.#. -aai -^ mly a Sm «,% • 
•; ;&» -n^ MW liait im * l«trs* jxm^mt thm wm. 4#%.#,, -aiti ,sot» 
is.% 4#S* . Ilk' fe® 'mmg  ^ thmm- m»'m 
•Amp-' ft miak 'Of taltwr^ sr- faiilag, t©. 'afeo* giwt& " 
ia .ist reeaJsftiHP  ^ gfwsr.«% W&^-m AM- lai^  «f tl»#@. -itl#® gvm at 
«• •-wmm, €kf th# Hi; tm %8Eipear»ttjr9» esasfim 















«#4iiig 40 m* ®f pwr mmt mMxMm at Jtert# e&lorli#- •!» lit« 
«e» i^Kt#iyl©<fer%iawsl^  '%& *M tli# wm. la tmst 
to p-^ «®.tpl^ fi® til# «« 'littiitetS. i'im«t^ t* 
glyc^^ 'fe# wtm ^f^pemA % »lxtag-1 papt® #f it ^  per (@#n% mtmtim mt •fe;y» 
.^&»<H l^«slttS :t pwtes'- «f m MQ  ^«•«% »®ltfteioa of ®o4H« 
•«««%»,%% «ya4 1. |«af% '©f « 1© -fii". »m% ml^ m &t •efel«fri#»» Tm m*. ot 
#it« aiiEt-aHe# wem- ItMM to the first ^ IS m* .f)»»tl«a of mni 'if' 
•Ma lAowM m signifioaat preoipit&t® th# wm^mt wm- m$Am& te m» «®©flis4 
«t#»  ^ a® ifc#- •«&•€ wm.gm%  ^ wm-. -a3.:lo--wia: to sla  ^
li to 48 too»% la to complete «ai •^•. afgStetl .i»lt 
tli« lii't©  ^ittilgfcgi- 'Snwlbl##: "Bi# i«lt m» m9h9& Hi-tlt 
mt«r» irt^  t©. uriigfet mt «l Hw- :iNSS«l'fet aDtpcreseM lyg 
of  ^..iwjirtyiinetlxfloai^ ls l^ •• 
pm mm m* SKtisrijA-*.. 
lEh# pr«^wtt«» «f -^satiflNai 4i«tt» 'iwt* iw mmm of KMwwig® 
m-* of slEia Jrttlle. 10 o«, of ai.-l& to •sM#  ^ par <«wfc 
Mi •&«« «®» f3*6«i M 'Om «m «# -liftefe twib#*. fh« tsto«» wtw ^«fe@?'ilijE  ^
2© «t It prnwa* ppi»«ai*«» <i®(aa.M to Sf%*. «ii, tl® milk Sa<»«lii.tei 
0:mSi m-rn. 9  ^m %& &©«• Mils By -mmm oril« pip»tt<i#. 10 en.,. 
#z 3^10 fraiips w TO®' lyna 
inoculated S» thu «»»» m 
sf A^mm0sr%B -^ fljoa mm pmmm  ^fey elosliag tls« .iap»i^ t 































•littl# 'i^tr mA ^ my i^r »swl ia m^k wmm nmnr&A irm Urn-
®ifte# liohipai <?)• 
fmis i^g9ai^ ayss.s 
la ,«ta%4b® tfe® ©f 'swri-ow eiati»#s #f 'laws'tolatoilxi <« fttt, «.• 
suliiirt?# mAim wm mm iitt|g«tt«4 %•• ISBaatir Celttes Cti)». 
fli» weaim -BR# pp#|»p«4 « f<ai«0Wi=t A 0#i piu* ««t a<p®©as  ^ of iatl©» 
bte# m0 -mMa  ^ 'I© hmf' ImimAm ^str ia ft© fHP0|«?-rbi« -of 10 «»©», t© 
lOO ^ee» of tijs- :iiM «t@ «8ii« i«t fet© sai. ^aterilieed,. A tat 
mm p^«|Mr»a % 'I*#! jpsf •©ant. iat 'to OtS per. m&at 
s®ttttt0a. -mA stftrilistagf Wim '•fch# 'atxt'ttssfr mm pyrfeii^lly »©«!•«€ it mm 
%o «ilsify ti»' £&%•• Gm- of li»- .Hatt -isMilaifiBa ms- plm&i 
ia A ps^i M»h «i. '1®: •<&«* »f '^m ©isa^itotog 'ail#»blw© ml£m .^g: was 
powed into the dia ,^ aal 5al3E«a «®sr ^  
:®^#6te®€ •witt 
V&m -sf AcM 
l!i« l«oaBi'rt0 fytm. «i laot\o acM ms %fa# jPii^dajA 
% -agM^r C'ii)* fli# ai^U*. wm is m m-^r Ifctto to 
of tiMi- 'sasi Jrtl-te9r«a tluroi^h ptp€Hri 'ia. «®«aei? to  ^ g®^-
m mfmmMm »f %ii« ••mO. ia* ts-1«« &i 
m/t ^iWtfiMPi©. oM  ^ to 800 m* &t Smmm^sA sAlk Jmst ,^ fof« 
to AlA 1^1 sulplmrle ••iiftii. ms- mSM  ^ .«%• -©f 6»0 w# 
iwr i@&: »f 'filMfto & •©«aspit*«.'fcl«t|y -Mili «lww- m m 
-26-
^#i«s0R -©f i^is ms th«a latail' nl^li tfea tssmlly «,t 
i*t# of. 10. pi».. ^  'Ifi©'- #«•  ^ ijp %# -t^R^ijag 
 ^ after seittxi  ^ht  ^ « te«i'. 3,ia^-
ins.. 'pnmsls«i «,»$"'%« ie«]^  la m 
.luetie moid 'wm % ylmiag.. tlie li^ ;^  'lo  ^
Qt «safelnaticsi into «. tMiWl:# •mi txtewtetJ  ^iit%& i0me- 'tmt 
iS to«P» la .«• S«3tfel@t At. wltai tlw ^tg^ag 
m a8kt»t..«a, m Wm 'ttitbtble* aft^  ••i®tosf«rrii^  tfe® ett«r'-a ,^"feto €1#* 
t# m thd eth#i* wm: aII#wsiA %fi 
•mM mism itt 
^9 aatwial *8 boiled with anl»l t^mmA to i80-ol©i?t«%„ 
and. %« iiw&ittM# 'fOPM® mstnA. i»l3. wtth liot iwt»r.» tt® fil-femt®- m# 
imrtiallf aai ftllow  ^ t© •^^stallii«.|: mUrnw first ®r®f. .of 
,.#ryii%al;» h&i. hmm, Ws« fH-fePKl!# atisi 
^«£Wrtiisr .'S^teiiiadt.* fins mlac! tertitl*' mm mm 
psmihl®  ^ #iFt«i... .fla»iy grmxA0f. -iteielfe tli® «lt ms «110«isnI •fco- .i*;  ^
.Is©' wallet to- Atr#. 
Wm »f ihwtt# m® ^^ niinaiasfti %• .«, w8lgl»4 ^3£ 
mmii »lt t©. .s,t 110%* aai tli«. p«p>*» 
©«feif# 0t "mtme ot ki© •tmrtan®#»lii.t«r|r mA 
fmm ofianltji- mms: .dlstlagttiwbift 1  ^«««» .of it •polnr4-s©«p»« 
isfotsin mgimmm 
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fbts 3Wttf$«d iwiriat. trm th# mA aitrotjs .#wi4. a«®oi ta th# 
-imiaple ©f ffKMntifd' 3^lk,. 
m iultefw Wsn&ixm. for 
Wmmtem- %?•« #f «»itR -hww hmm %• f®r 
l9(i%mtim 0t 0n4»«|y, & fOmim ef.ft 
is©i«.ti«. iniA' to Is# as»i»# fi-iiltaSawp  ^ mm eairi^i. 
(hit of s^ tut i®f #m. prsijurteg -flat®# 
&t •«» mstiwiy gfowti  ^ -Sfi :alL& ©attw*' -of -saA «tem.ia (m) hmt 
t^afttslwi fiw p«p- ftsiit limsto's®# ih} •(©), ds^ s^fe 
•s^0 (€} urtiit (#) all tit» gltttaif. la* 
«t .sf%% im 4B hqtws, ftflte liiiefe ®«l«3i«a •hbwb. ©©«*im 
<a4« aid of .* ©swst^#: ffcus nwr# -eai^rtistsd &§• ,iwal»r«. 
•of ©rgisaaijEBss p#r sttbio ©f th® •oiltiir##*. 
ealtwr®# of li&ctobaoilli mm w|%li r«S:p«r% %o %h«ir 
to gsiew m MMmNa  ^'%sfpm mt ^^laa-® mi.i&$ tti* 
pp®s«t«d 4si lfcbl» t« ©f tfea -©altai®®.. atoowti eensider^lil# --wsirliittm 
,1a ,1  ^,3MiMSi'» of 4iew»l«^'ias i« wwrti** grffiWtt 
•«« 'fettif Imtm^m •»0ae fla#- t»0 .ft» mmt- IiW:te»% tfes aaltai?®* pw«- o©^# 
trtm l,im,OQQ to 6,000,000 f«p «#, w i^ai* e^«airti» 
raagtfl. to I®% ,^.!a00 per m mmiM jtttas. 
180*000^000 to 350,(XX>,00§ ffT «#«# m i%«y HCWJ?# *® 
S»^O0O,£XSO f®r m*- m& m fewat© J.ai®# fi  ^ t© 4l^^i»Q,0O0 
p»T- ©©•• It m» that %switt# ftiWf* i» »tt .pk» M^Nap' 
«»s9*' 
tAlU I 
mmgs QBI:AIHBD ¥/ITE SITFISW »II, m -m mm 
mim cultures of u.cftas0im 
Pl8st#s. tiwub&ted at for m ]bo«r*# 
Ot3ltU» Cftbbftg# : • f Mat© 
Ho. Sim agsur + agar digest SgStif" 
Imtmm War._, ni&iaMi. 
5,000,;«i 300,000,000 200,000,000 270,000,000 350,000,OC  ^
• h • 4*OCX>,OO0 8 Q •m 
1
 
250,000,0e» 360,000,000 410,000,0C® 






• .« S.OOO^OOi #§,000,000 Bm,oQo,o(m 290,000,000 iSEL'W.W-*»r|p' ^»r 
«• i,200,00& i«,000,000 SlOt 000,00$ 50,000,000 330,000,000 
i 150,000»000 40,000,000 E00,000a«©0 
M %m#mm 2a,200,000 t80,000,0(1  ^ 300,000,000 S70,00c^0» 
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"few© 'i^ :- mite le&Hk reaaotiwa af thm li-tes m£ '^ 
•sa laoubatioB period of' M- 1km»,. &« m# 
-srlteisaced sad m© of *«i:. yrtstaid 
laotote»mt^  wt»: htm ^wip' ^«si^ l#«. #f Qh&Mm'  ^Wm 
followiBg prwwItWNs* A plug *«w. -tiyfeea '£mm. «»oli «itli :s^»r41« 
trier, after s«mpii3^' ®ff * ««11 ««« •« -syrfteo®: ef th«- ^%li. • 
& aterll# afiRtiila, 'fis# trnm ••«bi4 6f m^h plag. mm &ttt -isto itesJll 3^«3®ii. 
«aa plJM  ^ ia m pi^ri tish, fh«i with « hmmf 'laE^EWi  ^
•wiwfal i»'ll «fae#»©- .iwft®- pliwii  ^ ia *, laj #§, 1bo%tl#*tfe8.% m« 
a««irly fall .sf «k4a adlfc to irttiofe #pS par 9m% pe§%m0 im& ^mi 
aSilecl. She fmat :(&r milk eoa^lat  ^«» f©w 4i£fe«m% ',©f 
eheese -weBro a«ourely sto^rad and iae^teti  ^mt Sf%»* waaailly §mt ? t® 
8 <feiy8, or until stained prepar^iticaat of mlk r«w»l«  ^laswirttt# Qmm 
fwsitiw rods. fh«tt the wiSk'm  ^ m sai «ie-
pMt»« tmmtoaiti at wr^» fe«irs» B^iiS'««r«= p'eawst <m 'mms  ^of 
the. pl&t&s «uai m i% wm mtitrnnM to ©fcus^rw 
0<a©al#s, Vmmmr-0 mm ef' pi»t»E f^a» tli» -ilffitrmt Isottles of «ll& 
9hamSL ft tm fr«B platieMi' a total of 16 
isMJlations -mm mim- teto 14'tow stilu. of ai^JJc •^mm: iaowlWaBtf 
tit ST®6# for S®. to 4® feowr#* ' Wmor of 16- oiilturw. fMlM to proiww-
&oM M tlie ai.|lE *f^l«r isa of 4M lioi£r«^» r«B»tlalag 
6c»gulated th# '^He iit'tt of  ^il^ws. '«fi«r 'S6 h&mmm: ifeiiapi 
pre^ymtlme irm  ^Wmm #lwBr«t«t«n^itto iMs i^bmiitm 
fmgp of if ouilt^Peit weam fm »ta%» 
light •ttHl-teares. of l»ot©l»oill4 olffestiasi  ^ ffm. two •smpl«« ^of Swlas-
-35-
th.@ amm a* fm A f#w »1.A» 'wmm  ^
no'feei -m mmm. of ip»r« pp®fkp»(l wfe 4l«y iwips' «« 
TOs.«s 'Ca'tto fswffii tte skmmBm Saa« of wsate--
tpm aoM» aosi i®«fwS' tk-fm eharaetsrisfcie' lairtolMusllltis eolimlss* 
ligfet ©f ttMss#' coleai®» «a» ptcsta  ^ .3at« IttKt# sAlk aM #i# ailfc iii©%a»t«t 
fit S"^#, f&t 36 to #S 'liowpf# two tlnBrtwS m reddening of itoe 
'itffetr 48 'lioort wiP® Tb» inaitiwl^  tSx eiiltedp##- |a?©«* 
mn.mM ta.fti«.a l^3fe--ay|1» tjse^^ tfcg M 'hmetm-t . a q«b« 
^«fte'h o'ultttr®. lai® di'paai«i''*»r« &11. 
laetsfeMilln® fwtas. Pour of tit* fimi-ter-i®#' "Wir® £m •«%«%». 
of fimm weate ealws ia 0liii© SI»iN>-
iatj^  , fh@ tmiwa «t*# fi- and 1  ^ laps  ^©f •»g»# 'tfe® e»lf 
f«o«8 i®p» i# 4«B@rll>tta t^ ©r i-.* 'of *G«ieml liethois las'laMm,*' 
W^h twem tli« thit4 •'teali# *w''pl*%#a'm lksast#:-|idl» ••laii.t-h© 
issttlmtei. it%* f-^wr 4® fewm* fb« -fli®##' .eiss^aia «Mi »li- ^ aaaS. 
yeast ooloslftii m, •««#• of ©tia®' flwfcwa. fiali:®! Ijo 
groivthf msmerous la@%oi^ lilu« 'fmt'm 0t»l,@sai#s' 
Srm. tlx«S9 ' ^ Kk plMivm mrm plclsi int .^ iiltatf' vAtk toid 
at for 36 %©• iS- hour®* Poar o t^tsHP®#- i4i mt • 
'tmtii m of 48 hour% '^y.Ie fiw 
•&f lita^i .i  ^'^ tmm <sult«r@® w»r#. • flipew QnlM£s '^ 'prodwiipl 
•» i%m lailk after- M ixm?m set «aA 
prspara.tiffl@» simmoteristio l4aa^baoHIa» J^iM* 'Om 
0u3.t£«rfts 1wi fer 
1 
I I  
i  f  
I I  I  
•g 
I  I 




I 1 1  
t  
i 













5 1  11 





1 1  
l i  1  
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1 1  
1 1  
U 
m tm B^mtm 
 ^ 'a«i<ioi'hilug obta^imA tpm Kulp (mt stx%ia) 
 ^ aiol<^oi^iiu'g obtaai3i(  ^ i6?« Kvdp (htoBftn) 
 ^ oW»i»S. tmm Sarins 
 ^ aet<^c^kiltts obtaiiwft ft'o© Arnold (isilfc) 
® ao'idoii^i'ii^' obtaiaM item ^y«rs (r-L-SA) 
B '''i6u?j;!d'opit!£'!ti  ^ obtained fro® E«ttger (hugiaa stmia,) 
f: 1^'' Iidp Cailfe stmia) 
® bol^rious obtained from Rogers (ohottse strain) 
9 iAotoMoillW obtained from Lane (milk: striila) 
1§ LaotobaoilluB obtained from I^e (Chedii*' ®hmtm stomte) 
il l4U}tobftoillus Isolated froia rem milk 
U Ijaetobaeillus isolated from raw milk 
15 lAotobaoillus isol&tod from raw milk 
14 taotobaoillus isolated frtss raw isilk 
15 lAOtoMoillus Isoiatad from mw ®ilfc 
1@ ljaotob&oillu« isolated frcm pasteurised milk 
if lAOtobaolllus isolated fr<® ffiOBsoereiai «.oi^philu6 M3Jk 
IS Laotobftoillus isolated frcm o^meroial aeidophilus jAlk 
If lAotobaoillus isolated fr«m o^Mereial aoidophilui 
Wa l^otelmolllus isolated from cheese 
11 b»@to%aaoillua isolated frc® Ckeddar cheese 
& tiufttoimoillus isolated frm Cheddar ®heei« 
tS lAotottftoillas isolated fro® Ched  ^mimeim 
it lAotobtt«illus isolated fnm Swiss olMSit 
S$ lActobaoillus isolated from ®»iss 
t6 liftotob&oilltis isolated frm Swiss ohe<«s# 
Sf laotobftoillus isol&tt  ^ i«d ss chmm-
SS Laotobaoillus isolated fs^silage 
19 l4&otobaoillu8 isolatt  ^fmm wasilage 
10 lactobaeillus isolated trtm »om stowr 
31 Laetobaoillus isolated fmm- oalf fmm: 
it laotobaoillus isolated frw dog feoes 
1  ^ laotobftoillus Isolated fipe« tnfant 
M Xaotobaoillus isolated ftrera infast tm»& 
Si l<a@tote0illBs Hsolatei' fr«a ttyPaat fmm 
m isolated rat ^iwes 
« kojiffiicii, fmfm® 
of tfe»' iiti» iii^ ibiaticw of tli# -frMwfcs 
m® -oaffbttl-iwf «» mtt: m& its i« of s.^ iia. 
SapeaHliBM®,. fh® rssalts ©MsaSttiftI ,ta tim »tta44«» <» th© 
'iroim-ei to fflilk «r® pr^ Nimtaa mrloais 
A* Ife® PrisdwttTO fo  ^ 'feln'teil© Aoid ant^-  ^
A@®%3a»tiiylcftrt>inol + Maoetyl la Ivillk 
Ba® m mttvirm &f mme® f&r 'ttoatr giswiwl 
la ttllfc fey ^di^telag, p'»i»'ti©a ©f t®t&l iPeiikttle soM 
at fmr ? 
fii» r»sttlt« ob^ l»»i &r« gi-ra®, la IJpi: 
®j«3P« m» ®<m«li«as(ybla' in tha- aaiewat# of toi»l aeM fomat, 
igr til® -iKtriow -yi# :*«ogl3ig -fipm §«§§• 2*M. per «««% 
-a# liwfci® it©ij4«. 1# da-ffar^ is##: wwpa m^vS. ia  ^.i^ p.«R«»0e of 
litffiis.' «llk mltt«ra® -of ^rgaalaws 1^# -aad ®f iaeabatlon parlM 
•«4' lai Urn opg^ .|®« -saoo^ i &m€ i*itli m aeritaam# of pus ©r 
Cmltaraa ttals- •proiaead liypg# saomts of telsal 
iteii ®<wtia«s »immA a. to ®ff#* fhar® ms •mr^  littla 
€|fr«i*®ii®« ia. tlie of ao&pilfKfciiOo of litso®- ailfc with a^ mrimua-
Cttlttii*. &$ i^m :®tik 
bat. mffear the- laaeaA lawmafiHr 4a lltssMi' ai.tk tha mta «£ m» 
*bom% the mm@ m. for t4i« -ethsr 
"l" 
fABLB III 
the mouuefioi of tetm, M:W, WLMUM ahib MB-
MBTtmrnHmMamm + diasem ii mim 
ia.sa%iit#a life t&t f 
lo» &9M mM* to > BW' * m** mst tc» »» 
I Z*02 39.0 
t 2«00 28.6 1.8 
S 2.34 36.S 1.8 
€ 
0»85 41.0 QmO 
• #. 2.17 42.e twio« 
i 2.10 35,7 1.2 
?• 2.31 si.a 0.0 
» 1.60 
» 1.40 36.8 10.8 
10 0.68 11.2 S.0 
11 1.2S £9^8 0.5 
12 1,8S 36.3 2.8 
IS 0.80 28.2 10.0 
u 0.9C 38*2 3.9 
16 0.80 40.e 
16 i.n 28.6 1.3 
17 0,96 27.S 0.0 
18 l.El 16.9 lamrn 
W 1.01 16.8 0*8 
m 0.80 51.0 8«3 
21 1.12 10*4 
m 1.M 30.9 1.6 
IS 0.90 22.4 0*0 
m 0.80 21.6 2.1 
m 0.50 10.0 trfto® 
m 0.&8 36.3 o.» 
Mf 1.70 11.1 S9.1 
m 2.01 ii.e 1.9 
it 0.90 27.0 'tePR©®- .. 
m 1.19 27.6 0.0 
m 2 .OS 36.0 11»8 
m 1.80 29.4 17.4 
m. 1.50 27.8 0.0 
m 1.90 2».l 0*0 
m 2.10 28 .S 6.6 
$$ O.S0 21.4 1.6 
m&M m-m'*- WmM r»t«tr®d  ^ th« firirti 
of dlstillits# *te«a m, 2iO pt* porfciea of mltvam 'lai#- 8t««E 
^tstill«d »ffeer iiMiiig IB iv  ^awll^lo &oid« 
**mm' * m » 
.iii &t fh# mt^mm msiS.-* 
ffe» -mill® f» •%&« SI .^ twie#' fwiigs^  !#»§• •te® A. •<«»iartiKai 
•tii© «f -wBi  ^wlftMS# i»M M glvm ia -Ij® fotSoiiiag 
-msasB$3?yt 
iwtiaitlea frw aomltigg f»tm , , gti^ terftg 
Q^m t® !•» 
i*ol to l#«l 
i»si te zm 
I,,01, t# 1*» 
Sfc», Mmmx^  0Mm- 'ttot ifefe# of wtii ma' aot 
t® tBe:t©tal •»aii mlmMlm aeiditt«#. iBiried •••ttiiAy la •«»©& 
dl* yti# "tetad. wetiM '^ 9 »ttiftiiiw«i. f&it "to* 
f rot^ # •««» t^fc# -mmi*' 
•"&# yl#M ©I" ai«l»I m3.t t# ii«#^ Jwttti.yli«%t3«il • 41®®®%! 
M-iii; %« iswpioBa; sttlteBPt#' -fiUB i^i. fipa# ©••G •%© IS»1 »g», witti' f #f' tiie Si 
€wttt3r#s gtTiag ©I 0,0« J^ ir® ©f 1di« ewltiaw yi»ia«i 1©.«0 
m mmm .i»i% m%j -mm yisMed mom ttote t#»0 fiMS 
pmdwtl!« of total «»ii •srt.th ttoe •«ia.u»s for 
ai^ #l 8« t^ -t© ii««%ta«tiri««r%l3ws3. • for' tto® i^wri©a» 
satltw'^ n* 
is 
10»4 t» •§§*«- m 
li»l. t® w#s i 
»•« ta €!•« « 
'iks''''''''' ag»'"w'"''' uti 
itomitjgg f»«a . .. . yj g&lt trmt. ®iial,%maii« 
.0«s©- •%© ijm • ### to- mao m 
xm, te !•§© m t© 10,8 10 
!,»« t@ m.*m ©•© t« 29.1 f 
Mm t»  ^ 6*0 ll«i; • s • ' 
fjw sas^ f^  it t« »4i«bfc tlakt 1ii« 'pteaiett^  &t 
leaarbtotl * m» :s«rfc t-fei 0&m6ktim. ^  -teitBl «ei4» 
Wmh mf Hi®' 'm&M :«<ffl^ la®i oi^ eaaliwi- -MM mat 
•Jag liigb»»fe mm .liwost &eid 'iKretws^s  ^ «i«- masAmm 
'pe&Amiiijm ly i^wt srgsotlw ia'th# grt '^ mm. »iwi»M«lly th# 
Ss# r«s«l%» .I»ai«irts«ii Wm% m-
Mm mmmim mt tets-l -roXatil,© mi. 
• fimmA %hm ini@i®€l.«»s- &t ttae «©wfw«« 
ift# wm& ifwintibni#: 
#» Si© Prodnotion of Volatile Aold «nd Agts^'teieidiylc&rbiaol •*• 
O.IS Per cent Citrio JiOid Wft Jgaded to -Kt® Ittlk 
•Ifct- <iWfjf«i#% a®ift m -tli® -ppoti^^tissi •&i •«»latilt' 
neid. + AiAm l^ M stimc wm tti» !s6 
mSMmm' % t®.IS f®r .t«s% sttri« a#li t©- %h# i^Ik *% the tim# #f 
 ^ r y^. ««. t,»n «« 
it»i ^#«!fl%Stt»ttyt<jarbitt®l * mlmm* 1^bl» 
•la*® 
^ . .V 
TUB mODiKiTmi OF VOLATILE ACID iUID ACE'fyi^Tiari^ARBIHOt # BIlDim 
iTilSH 0,15 PER GEMT CITRIC ACID VttS ADDED TO THE IIS 
iscaftwt^ i «t for f 
••..,u.ni.:tm:.inim.,tr: •- r; r v.y '' '' WelA ' 
galtc^ - '"fflg* ' 
Hoa Volatile «auiT« to saao + m TolRtil# equlv, to aiao + m 
p®p gCXJ  ^ ftoidi p&r tO0 g 
1 39*0 tr&oit ' 35.0 11.1 
z 2&«5 1#8 19.3 tr&c» 
w S6.3 1.8 40.0 2.1 
41.0 none 42,0 tr«ic« 
s 42»6 tyao# 23.0 3.21 
§ 35.7 1.2 29.0 0.8 
f 31.8 nme 36.4 0.9 
& 34.S trae# 37.1 1»9 
t 35.8 10.8 12.2 2.0 
m 11.8 none IS.l 1.0 
11, 29»$ 0.5 23.5 0.9 
It ' 35,3 2.8 30.4 treioe 
%$ ma 10.0 SS.7 13.6 
M 38.2 8.9 54.6 9.1 
IS 40.6 trao# 44.5 2.1 
is 28.6 l.S 27.S 8.0 
17 27 ,S none S0.2 1.5 
10 16.9 trae« 19.4 1^0 
If 16.8 0.8 21.2 mmm-
m S1.0 8.5 18.9 ' tnU3N» 
Ml 10.4 tt«c# 16.1 2.3 
u S0.9 l.S S3.2 2.0 
m. 22.4 none 16.4 1.5 
21.6 2.1 25.4 3.5 
ss 10.0 l.S 15.9 tx«cd 
m 3S.I 0.9 31.4 1.1 
m 11.1 29.1 21.2 1.8 
m 11.6 1.9 13.5 2.1 
27.0 iarfto# 27.0 1.7 
so 27.S none 31.2 
m 36.0 11.8 39.0 9.3 
m 29.4 17.4 87.2 21.2 
m 27.8 n<m.« 19.8 t3%e« 
m- 29.1 ncsxe 34.8 tmott 
m 28.9 ».« 29.5 3.5 
m 21.4 l*fi 28.4 2.2 
i^aetoa. «*»» 'te.teo. ^ em 
a« •aamiti® ' «044th« lAlk i^ wamrttly b»i • mftmk 
m - tj» #r^ aia««;.. isi® 
irittti %« oitri® sfm.-12*2 to ttos® Wm 
•©cBtfepol* WKsgttI' tfm t®«® %• it«e« «f life# mWmm gw»- Ittghea*" 
isisiiiti«8 ttjiferi#. .'ifesM 'ifeU® IS Immt -irst-wip mi wi-ih 
1 ^ »#-ny8 ao diff«r<B3ic« but» ia gaastal,; iwni:;»a%, t:ig» 
a4fi»ta%# ##• ft^lS |wr #®rb 
acid «©atwt %!» 'OflgS l^ -Mlfc !©.««% if «itrlo »0i«l t» «t 
^mam& «f to3.«fciJ«-:iteid ftlfepte a»M -tiioaM girmtly laasmsi# 
wlm-fcti# mM -i^ rmi-rn: 
mm -©f eils^ l® #0M ted w m Ida#: 
® f  w e % l » e t ^ l € « f c l r t » . t 3 t t 9 E -  • . %  W m  o ^ y a i ^  J t o ' m i l i e ,  f i a i  ^  
mlw«»:.for ffldekel -stfi-t »a IJb# allli, wt'tli- sitri© 'aeii 
smgM titm t® ti:»I -s^# ifti,!.# £©r ,1^ ^wcaitrol-# f^rcm 
•0»0 to 11*1 »g*. fss(aii%r*«Jte •mOMmm pw .^ Iiig^i^r 'smliMsa.'rtt'lii oiferie 
mM Ml iB» 3.©i». wim eemsiitwtlsl® 
i» of foiswwa, ioia^  
-sltrie •««id .iWMMji., to th» MffmemamB iMrtawwii j^» 
mXnm fey -tajji nOM irttfe tli# mM,: wm  ^ not «ignifi0iait» 
. It m# ls%ti«iM«g im -•timt mmet of t&», mA.twtm .fr©dt«i^ , 
I»l#s ivsly M^yiats of ao®tyliae |^«a^li»rtt • itosMNSli 
of mm itefd ms' -fe -slli:, 
tl««' ©at%if*fi 'itiat proiwid mir®», atew«a# &t 
a«<%4iiiA + mjm l^ ii.€ mt :#»» l«ff» 'tmwmmm- «f 
fli® mt aot^ shiitl^ lsmrljtaitl 4- b4a«#%-1 him trnti.mm' 
0#a««irtaBStt«s -©f W«r# Atied to tfee Milk 
fh® of aAdiag mrimB m Ifcs 
prodtj0ti« ©f te •fflllk »8!.» tteiied 10 
e«ltmp#s 6f w feliawi ri*» ifi© ©«!,• fo-rltwts of 
»ki» adlk Im war# wltte ®»S e«^  of « »etlw% growia® 
•lAlk tml-toxm «f- •«» .©rgwitjw, fta^  1^ * fer la lio«rs*. 'M.ff®r©at 
©Q.aQ«a*femtitttt®; ©f tt®a t© fotir ©f th«. ani 
ti»- rc^ dLali:^  ««« ms tisa^  ms # e®atp«l#' of 
vmA «®p« •©•®S* ©•!,- 0«% and j»r ®B»t* If%»r tew t^tag «t fea*' 
f iay% feistyimetiiyleiaymaol + mt0 -mim'm •^ 
«mrl®ws' l©ts«. fli« »® gSmrn im fiiibi«(S 
Fwm tli® r«s«lts,, tt apptiMred tJiat the flyiiitim of marlmB eomwitrtt** 
tleas 0f to -fete «lik dit not .fti^ r®@l«fely Sxmfmme. Mm pro<4uo»' 
tlm of aowt^ lwtiiyl^ rMiwi ••»• i.Sao«tfl» fte« mlumw for «iete»l sfclt,. 
to. a-©»ty3a0t%ionrMa#l + «ri«i botti ia iAm 
o-mtrol# •«a4 Im -Idt® wilk t© i^oh •fe® mrloiis oom e^aifamtlcms of • 
ae«^M®a^# hifci hmm th# mlum tot* the ©mtrol#- r«ag«i tew. & 
tSE«e« t# t5,.f B ,^ urtdl# %o.i» fer th# i^ lk nrlth ae#tRM®%€e- ©fidna 
fircm Q.«-© to .gi.«0 ag# 
ffitli -©•OS. pir s«Bt th.-® 'eal.'a#® for the-siok®! salt 
'mmsiA trm l#8 to •fS.l ®g.» .light -©f Mi# ettltuj^ .®. siioiiwBd i;mrmmm mmt 
oostT'ols with th® «ii«d. iAlI« tw i«®r<®sia»» fcuEfe 
to »e. testawMse mm th# Mttmrmmm gy«at». 
»k47>» 
fmi IHFLUISIGE OF YAHIOUS GOIJCEisTHATIO® Of AGEfALDBHYDE OH THE 
PSODtKJTIOH OF ACSTYOffiTflYLSARBn^OL + DIABETYL III SKIM !0;LK 
$mS1si41«®« at for f 
m* H mlt ©itulT* to a®Q • per 2W j 
Culture 
lo* Saatrol .. - : • 0.1% • • 
t ••• • §•! tfltlNI- 0.0 
m  • . /  %•*% • W.S S.I 0.0 
u #•? 1,*® ©•f 0.0 
15 :' sa .  10.4 t»S 0.0 
20 g»i. 2,0 #*0 O#0 0.0 
21 4*0 Q# 0.0 
27 - ms 2i.O SI.I 0.0 
28 I»S .8,t • , 0.0 
M .  ^ lt«€ n»2  m . 0.0 
•s •' 16.1 19,6 |S*t' , 0.0 
ittt. ©»! «««% -fc# -bfe# fflill!: tfa-e tmiM 
.rs®g!s4 itim %mQ t©  ^ etght of «i« orgemtwas i»®r^ s«a,^  
•m# ©e^ tra^  U' e©»tol%, ia • diaoelgrl wltli -tti# 
kM#- wiiiii wbtl® -tew .^ pw» 4»»jm»8ts la ae las%iiiae® •«»#• tfe» Mfm 
f0r0m» -oa» ewl-teire. •fidlm to -m®* -•• 
with -nestetltiiiyi# Aii# «. •Q&mSAmmM.m m» pr©d«0(^  ta 
tl# ,eoati«el.» 
Witfe •0»8 p@r «««% iseetaltei^ # 'ifeidwi %« tim lAlk tli# 
•*- ilteityl tern 0»t t» 11.2 ag* iii«k®l, Im 
ta«fcaaeif« th»f« -war® 'Snoreassd 's^jats ftxmttA «l*ai 
iirtotl« -la mmmm Wmee warn 4»creases, Four «f %!»« :®rgftai«8S ^>oAmis& m 
mm9' m tmm'- mf ftsa '^tesftfeyiQSi'b-taei * s3Li«%ie 
to g«k#»l, tt# jffiiiwits' iw^gwipfc tl»% lsh« 
tiighmy $M "fefed 
With 0,.# p«r -© a^l! -Ilw ib11& to «oE®stIat« laul 
«f *!»• .1^   ^ AiMm l^m &!«• isiissiit#*, 
timM 0«4 fer o«ttt .*«(glali«(ifA« la 3»i,lte ma- €«PSat1«ly ismim-1®-. tfe@' mc^ m* 
isms. 
l*r.« -tto® PftSttlt# obfeftlaM it m» #rlA«t of ©»0S' 
•or ®.»1 petr a«ffe pr©€tt@«tf slight ia 
€l*e®%-| .la i^ liE la- tm mmml. ^%MW^m&9S 
^mmXl •Amx'mmm wmm  ^ .a-0fc®i l»afe tm. &mpy mwrn- Mm Siitemmam ma 
fh« a4i£ti<a ©f -•0*$ ®r #»4 per •©«.* to 'tti# milk m-ppmr@4 -faB 
tffisi® f«r «» sfgaaiims asttt# 
a» ttm- IhtoAmti.m ot Carboa. M«0Eli» ia Hlk- la Mill 
Itus 0»5 P0S» '©tttfe 
St« mi dioxii# ta Biilk a^ai t»i SBiliE plw Q»:S 
•pmt |»pto«« mi ir%wat»i t&# is «as.t««% %y m&mm  ^ of 
vm$  ^ W m& t© 'Aiy* •©f s»wto*%iat- &% &« mm 
M mhtrn 
it '^sii mtrn w®mxiM& nm  ^ ef nmm-
of p^a©43 ,^ aoiottat# of msEthm da«3cti« ia ^ Uk «.ai ia 
Mil %o 0»S pur ©iofc. fept«« fetiKi *diitt.t ^-ealy otfaitlitt 
C'lo#. li). JkUM %® e«r%®a. tt«sia«' la. 
of '^ le*. for mfbm 4:i«sfcl4«. i^delj, teotii ia 
tfco- :fl&j.» •ai.lk la ttltt fia# fl# -mlvmi ta th» ffcaiisi adlllc 
iii-Qi •?e«' fof 10 i««gM. f3^  0'^  -t® S«l*, liill® 1h 
I^fc plm ©•# .pif o«Bt p05ti»® tlt«^  flaw i^•0 to^  •»« •tii» 
mm im t® &a^& *fe« for pl&to fflilk noigod 
fwaa 0,0 im S*!,^  iteiS# ia »i,lk flw ©.S -ipssr #«it p#pfe«Bii. f*iBg»4 
f*w to t«?*. 
•Witti 'liii Sasim t^t® f«r4  ^of I# lbty%, 1 of tt# wltw«®« to 
irod^® my emf^m 4io i^# sa plifcia. -atlk- .iwfi. is pws.' »]b5rfoisfc%l®' 
Ail# in tho ]^ft@a0 »tllc t fsI4«i to f«»ei.w8# mj ii«ii® 
and 20 of .fosroirf^ss^roo i^i^ lo «©iwfc»« »«•« mm 
•tioii# l3otli ia «t I» 3prf.l^ . ia tt# of o«rto«Ms 
4io«44« pro€»«i  ^to gw®*ml#. t&« plftin lAlk .pwo tk«' h%fa«r i»saa#«|-
ia t® 'testa^s^w- f&t «» fMm «il:- 0'Wltttr®« vmtm Mfh«r  ^ .la. 
tmiM f i 
BIS aocwfla OF CAi^OI'J DIOXIDE IN mOX. » II MI1« 
jKBS 0.5 m CENT FEPTOBl 
m&Mwm -at 8f%:« mr %Q. -or WQ 
3^0 mr£tw ifepiyiQaiS -t® I'd w* of mtli: 
fteriM of i I 
Culture 20 #e  ^
So# """ftiiia'" ilii pSs ' iftoia' '' ' ']^lk pttts • 
ffliik 0.^  I>@pt«© milk 0.^  peptoa# 
1- 4,6 s.,& • 5.5 
t ^»0 i...t 3.6 
$. 6,1 §#0 '2»,4 9.7 
4 4.3 4.9 6.1 
s- . 4.4 .S..i§ 5.7 5.1 
f 5.0 4.1 2.6 0.7 
f 3.0 2.8 3.0 3.1 
• 8- 2.1 2.7 0.0 0.0 
S 3.3 3.8 7.3 0.0 
10 l.S 2.8 4.0 3.8 
11 3,4 0.0 0.0 0.0 
12 0.0 0.0 6.8 7.1 
13 2.8 1.9 4*9 S.l 
14 2.6 2.3 S»1 0.0 
16 3.0 2.8 f..4 0.0 
16 0.0 0.0 6.0 0.0 
17 3*4 3.3 fi.f 0.0 
18 5.7 3*7 8.0 7.3 
19 4.1 4.0 0.0 6.0 
20 2.6 0.0 4.6 0.0 
21 1.6 1.0 6.1 5.8 
22 3.0 0.0 7.2 6.4 
25 3.6 s.s i*® 0.0 
24 1.9 l-.» S.f 0.0 
S§ 1.3 •-®.® i.O- 0.9 
26 2.9 2.3 t,S S.4 
27 3.4 1.7 i.s 6.7 
28 0.0 2.4 .S..S 5.4 
s.o 1.8 ©•© 0.0 
•SO 2.4 2.0 7.0 7.2 
SI 3.5 0.0 f*0 0.0 
m 4.6 5.5 1.1 0.0 
m 4.4 S.8 0.0 
m 4.6 3*3. 4.:4- 4.2 
ss 3.7 S .^.S 0.0 
36 3.9 S»S 3,1 
•81» 
$ wmm m 'e  ^ .Is & Isistte3@'^ »s' ailk 
pwtmf tji« mghar -wLlwrn^m 
. Wltli »a iaottlfct^ J^  periM «f 10 iff^ %... € mt tto- mMwmm %» 
im pjlsi.ii& eulturds p^u@»i. a^rwl 
iifel.# •«»osirt |^i "Bftal® to |^ ipfci«® milk IS ©alttireS' fitil  ^t® ptisdvi&0:ms  ^
trnthm •dl'S^Aiij. mi. Ml f©»wii m® •0«»M#m'bl# 
i» •bh&: fflMsawlif' -mt msthm di«ii» feolto Sa pIMs aad 
ta^  -fefe# a^ lfc' ia- -Ifc#. fciglair i»lw®#- *ir« oWfe&taard .la, 
.flAla «HlE|:  ^ wl«i# fim th« pMIa ai.'ll:' wbt# tftt 
ia, 4 mmm m differen««8, is $ %fc®  ^ f©|A«o- adl'lk #al%w®# 
th# mltw#,, 
. th® ir«#wlt#- ia %!»• :l«®tol»6illi produo^ fl' 
p"«t«r s»«»fcs •©# «iye%o« ia '0MA& w&,%k. tt.aa Sa, Mlk t®. *hl«& 
i0,#:S |i©|s%OTi« ,tod, Md ttiitt -Ito®' mlw®» iti»«e®d ntftw 20 
-Bwr# Mgh«r teaa %ham smvansA itfteir 10 da^ s* 
I# fli® Produoti<m of Carbon Dioxid© ia lK.11fe 
at Diffarent feB5>®rat\3!r«s 
Ki« frsdwe%l« ©f iis3?%« ai«l€« ia adtlls 'liisalttdfe  ^at &i.ffmm% 
ma stadi-  ^wM3i W eimlteiwi of la©t©l»6llli  ^fey 0mspsx%as 
tbe -ttmrnat* of attf^ oa dlcsdd# fo3»*i at '»ith amo'im.te teamed at 
ttsittg »• l&xA  ^ of l»»wtetiso at «(fceJi 'tfl^ eratur®* ,fb© ia-^  
®%laAa«A ar® flwi, ta 1r1j1« fll*-
All of tfea teltwp##- -mm ••«&ptol»..ef predoi'ii  ^ «|®fr®©,Sa1jl». 
fmm m 
r® PRODUCTION OF CAHBOM DIOXIDE IH im 
AT DIFFBREKT T^M^aHATURSS 
ittltwrw- feoatetsfi: 'at Et® mr .Sf%« f«r iS 
Cultur®  ^ .««» 1  ^%Q Barium hydroxii# to C0| 1 from 10 CO, milk 
nom •• - ' '• ^ee, ' • • 
m •S#©' Sit-S 
IS M ; fi*l • 
m. x*t •; 
m: &•? ;• 9S 
n\ 2.5 . f,4 
tfi / '; • • 4,#t 




«f • ««%©» diiEXi#© ia tefisitetoyi a.%  ^ sAtMr Sl  ^ tba 
•wlws far Sjio^%#i »t otbe^ M ;0«? t# S»0 'wliU# 
thii wltetwi f».r «.% 37®G, raag-®i t# 
It w» that ifti «f tie pf^»M l«i» ^«hc4## • • 
il%» -tita tiisy did at S7%, «»i 'tlait mmrn wm: mm  ^ la -tJMi' 
wiros •mla«s .«t tl%»^  • it «sftt 
of la«tobacilli oapable of growfeli ia miifc were Hlfl® % p^<iM©» 
iBa»iKtei of «»rboa 4lasi4® aftsr it- ijasttlSsttiea m% »i^r or S?%..»,. 
f», fii# i#«st$«s «t^  tfe# •Bpodwtl«a. «f 4s-l€ 
. ffa« m ottltur»s of lgt©to^ etlll iw»* trm, t&« of 
thoir general femesxtaticsx -wi-l  ^ #iw».te, digest fiw I.«@ 
per sent aadrade's indicator as th# 8M»<li*w#- Sits asdliwmi 
•fim 0:#. ,P« .«»8St» fey the typtio iasfl 
»it:i^ «r' iM)m Flw, ia or 20 per o#at wl«tI-oa« of wrioas: Mrtawlitls-,. 
tt]p® •tttMr .aoiubility, Ito, dlst.tllwi'-*Kt«r^: All 
.Sciatic®® nwa % £iitMti« tlario^ li, l«arfc«f«M lllter 
<sitio41.«# 'ss^ i^tsissll.y "to 'iit#ri3# i^tie 
by mmm of ft -il.»fcrtlbstiac ia «alariei'«Qt fnwatl'^  td 
yi«m « ftml oowsetofttlfi® of l-»0 mnMm mlixmm- 'mm |^ «pbtnei 
fi«-- ta^ wlattim, iyi felloiRi-* switayt-1«#- giswi ia 10 ffli* «f 
Alg-esi Irotli,, to iMeli ©•! pUF ««at gimoo## INum M is®stet«il 
ftt for 4i feottps# tlw  ^ '^ p^ tssp# -wtr#  ^e«itrlfo^ iiig* 
iluM. &it^  «4 ife# tirsmimm rmmmpm^a '^ '•^m-
ti»# iit W mm <»e^ # 0f salt -selnafclim. m® 
mm %&# lapotixubi wa^ , e®,* ©f •eiwi& 
•WM- immiM.^  teto  ^m*  ^ ml mtia m®iiw plw pttt# l»o p&sr 
awt of ft,-a%»ril« .sapa* tit# imA 'hmm 
«t '§&» % vAM t.fc» a^#otdtirtaii -o^TOIs,. -mm 
mMmmA f&T •m%€ fJj« •«?» gifm 4a, ?1II.«, 
tkm •i6ei&. •0»t ef tlw ss- cultia^ a f ©f tfa® 
mirn^mt •wmhtmrnm w $f ii^ rta# i m 
f. lwiti%  ^iMfbew®, is, IwwlfifMs, tf t 
•40, faffia®*#,. It -mlioia, 14 sww## ,«»t M l# git#' "WMI.. 
All #f th# irSat ^wltttrea of L. acidophilus f#i» tfc® 
-l«l«a*t«rt:-«8. jriiwwteti. 4.m3s^m%, iftoteis®,, anxfeapl^  
1^#, woam of *«a Sa^ ia aai 
fiw i«clri%. f-«r g»lwto»«,. tw» tw 
•sat'?#®# m& mm i^ iowi# ;fli» t®© of Im 
•ftf» i®9efaro»%, Iiewtti©iNi m4 
•ialiela. a«»b .«ii(ii>^-s«#. dtdolt©!,. Msmlt©!, mi* 
iimmm 'mA m® r®rM!«t®d •:«€ -iwiif®'#®. %«t a®l; ito4l» 
1At« otlwr imrmmAi  ^mlton® b«t not 4mMrim -iai'jfMe:r«a»» 
liilp inm a:iffet§«r (4s) ®l*s»»i' -inM L», trnimiAmm 
muM b# '-m the ijitsls -ef nblhty iwdlos#* 
»testt®€ ««-% Is iiil3.» 1>.,. l^^ rlew ms 
tasa&i#. t®- 'mttwik -tet# iw®ar» '&«hsw, iwi^ ' stuii®* 
t 
tmm mil 
wmmmnm mmiimB. m fAuow mLfmm m LmwBMjmi 
Cultures ftt tm 4 
Sugar I f 1 4 S g 7 S 9 10 11 Ig 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 S3 34 35 36 
^himm » * » • . « . « • * - • *  •  *  •  *  »  •  »  
•'• 4--j.4- + 4- + + 4'-«» ••#>»•*•##•••##•• #•••#•#> 
Bsatirls •##•#• + ##•+» + + # •«.  # #« if  *  •# #•  * * #• # * .*••• ••:(» # •  + -# 
.pttlei'l©! '« '«k 'W M> •><!•• w W «K tm •» • •* '«* an »- a# » iH' .4ll> mil' « * •)!*.#(• # 11# .Mt 
Q®,llWI%0®# • <#» » •!••  "••• « #• «#;' *• • m- #•••»,.»' i# 4- »» • • • • , * • # * ' 4* * « 4  ^ » # _# 
Sftulln %  * • # « ' , « »  w m m m m . 'm> m • • * *» * «• • »' •• * ••• #•. *. # 
+ + + • # • *• * 4- *  ^ #• 4 + • * -i- 4^#,+ 4 * + .4 • •»•'• 
• 4 • •4' 4- • «if • •!» 4 •",»- * # * . 4 , •m.. » #• 4. « 4ii^  <aii iif|, # ff f. 4. • # •# 4. 
-sks'tsi®®®' •••#*' <!•••<»••••• • •» • • • m + + ••• »• #> + m m . •» • ». # * m' m. 4 4 * 4 4 
#toSt£S#2,  ^ i» » » • #>. H# .* » » •» .1% •«• m m *> • m «r « «• » , « # * 4  ^ m •<». 
&|^ fssi©iw # 4 * «. 4 • * ••«• • •« • • 4 • 4' m «•• m * * • <* #, 4 m 4 • ,«>• + « 4 4 * 4 
sultsts 4 4 4 4 4 4 4- + * »» m 4 «• -•« * + • * m •,.••> * m m • ' * * 1# m- m • » m .«*.*. *, 
s^ r©## # • # • • 4 • * * 4 4. • 4 • • 4 4 • 4 4 4 *, *, 4 . * .«... 4. 4- 4,,4, • 4 
i^ l^ m 4.*.  ^ » * ** • 4 ,» .». * » » «» «» »• <• .»,. ». # »>, #t 
i«(%«t MM piw<fei®ti«m .teascat®d l^'4, m ta s^ftr' aetiwi lii4teiit®a  ^
w'ssw 
ismm mt, mWt -fe# ©f• t,# 8m»i^ i^g8 ioid fe.#. bialggaarlwf: 
•Obtaxnii. jpiMiiMiimii i«a»«te#»rl.«s  ^ It wm f&mA thiit- W&i #»»»-
isee^m.%MnM lLWK&9m$.* 
. .slai- tw® «iaa**a'«»\#f -toitctotaaoihi ©fefeto## Um 
li^rla. md, 'hu^^m iat »t arabinoge,. duloitol, g6aMf%®t«» 'latil'ta# 
•wma$.^ %fr •ii^ flias#«:|j «at' l^os#f -msf af tmmm'ipi^  
.«id Mmr&m- lail® tte® ott-er aid a»t» 
Sit t&afe tit®r» -m* m e.<»t#-itei«fcljl® -wiiriati^® Sa ••H^n ; 
i 
,f#3Ka®al»tisa fms^ fflsw «W31« "Isfe# ^Bltare-® of lao-to^ ilii «tadi«dlf- tMm-
•wm •3®ife «ly f«r t'S«l»<siA -Stm aom^m but- «1»® 
%h« *1*; owlt«p>e»- '&t !.«, jtesiaajfelli^  ^«a^  'fw© ©f hyilmarX&m. 
few liarlflw* t®««3*oh laboratories. Bmmmw &f thm watim^imm .^ 
thm aot b» -wtti. a® a lasis €m .mpeo'm.U.m et 
tii« la«%al«siili tet® 
&m Wm- mf cjrpaiw®- afsm iatt^ rfat 
fhm- i'®l«tl'W jmTi!km- mi -wtri^w i>latiiig i^ia tm •«» dtttw-feifta -of 
xipiks* fr«hi»iag •««•# iair^ igit«i. by h^mt c?#)# eoaols^ eni-
%iia% •syiift-'blti® .asal.2iii« ^4i«a mm- a ^^bai^r asi • 'Iil^tr 
®f. ^s«w«lMirl  ^ ih)®. «tli®r "tffp#* ©f WNiia Isa t-fe®;- alie«»bli» 
•Salifct# a®€iia tli« ftrts «pf«e», m. fiiiit gt#b«l»®» %t« 
-mm i^ rto!ilc«t 'by •&& m^s^m 4«fi» tb« IM i^ « 
g|iafe»l»s © i^Bg« fr«« a t®toir t© m bj«#» 
Bie. ^ fitiltep®® mrm tf «t3p®8iiel»g 
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1 1  I 
i I I 
I I I 
I  1  I I 
I  5  
I 
f»ub- m 
nm isq,iffii0 fmf or Lmna mii> prgd-kshd a kik m 
smttsis OF tMfmmiuj. 
Sf%.# #«r fi Itosys* 
0-!ul%ur#, ia gtoe ®alt 2n0 in 
«feter free Sotfttioa of 
A 1 
. % . 
salt tlae-
% IS.92 14.10 14,01 1 i 13,71 13.83 13.77 I 
s 13.96 14.IS 14.05 1 
f 15.47 15.65 15.56 © 
e 16»80 17.10 16.95 mm "mry sli#rfc 
t 1S,71 16.11 15.91 rnvf sllglit 
I© 16,SB 16.47 16.41 0 
» 1S.2S 15.37 15,30 0 It: 18.95 12 .85 12,90 I IS 12,95 12.99 12.97 I 1« 13.41 13,93 13,67 1 If 12.83 12,91 12.87 t IS 13.46 13,63 13.54 1 i» 14.11 14.21 14.16 1 
to 16.15 16,23 16.19 0 
n 15.2S 15,29 15.26 mm 1 
m 16,97 16.10 16.03 @ 
m 16.27 16.33 16.30 0 li. 13.83 13.90 13.86 1 i6 14.S8 14.65 14,61 t 
Zf 13,83 13.91 13,87 % 
ts 16.11 16,19 16.15 0 
tt 16.81 16.72 16,76 0 
16.76 16,81 16,78 0 
3i 13.12 13.19 13,15 I 
m 14.07 14,19 14,13 1 
ss 14.13 14.21 M,lf X M 13,36 13.41 13.38 .33*85, I SS 14.06 14.23 14,M t S6 12.89 12.94 ll«fl I 
mm. ©f •ttys l^Jirastim 'M -tiu®- elm wait#' 'mm-
IBrnff-md 14.05*. &«m iMimM Wmt -iwM fmm& 
ctob of' tte •!» ml^ mm af k*. 'telgayfie^ . -sfe-teiiwi Btm remmmk 
isb«ti*» mM mM a« sbs-: 
««l Vm «f m r^-  ^ #»®- -3^  is® 
«ilt item immwm- mtA-A ww MmW mi fy-m %h# .lii.«ipo*«r®lE«feofy «©ii 
. fbe»9 d&ata-, iMic»t© that iSi#. % th» W 
wkf# s30l66'tls»*. ' 
&® '«%«!»« «!• laotobaollli ireii. isii  ^fpedti«t%: 
®ta f^ spf •«b0ii- jpimi%«teie^ iii!4 ewismss*!. 
rnhmm  ^mM pew miae Sftltn. Iia Wtm ^wem^gm' of 
of «fysfa&lli8ati«n rm^A from 12»37 |.6»41» f«l ©f ^«»e oulturt# 
&y»-i 4«H «^«»Mtory a«iii,. wi'«i. ^ws fer *flrt«r #f r^ygtsfctliwa*. 
%!« ia %li« tl« tmgij^  inm it*8f' 16»i8 f»r <8«t.tf ftw 
fsj®»i «siA wMh. -^ le tmt ©%«• tlaw i»lt rtegtag fwm 16#^  
I.8«43.:t mm fotrol lae-ro^ rot&tepir fwsti *l%Ji m of 
IBM.*-
flm ttr«® .ealtepts iitm. iwd ®oj«. fa-
*atjw miM-g %h#' m%#r &i er^m^%lim%%.m for th# sla© mXt» imgM 
fsw li«lS t© li.»fi. •©€«§•:» 
a® #ix cultiHBi# <»f ftp« fmml fmm»i 
ft044si Ifc# mtitr #f wlu®# ffer tfe#. 'lAjii. 
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§ 8 8  
«D to O ra ® t> CO r-l 
s? sj o, 
• * # o o o o 
<0 
n i l  
rh tf> co to r-»  ^
• o 
o o o 
« <# «0 €0 
o o o  o  
fQtO • 
r-i U> tS , 
g b i :  
• « • * o o o o 
(m <« «> qt» 
i 
to to iO co »-4 
8§ 
* « • • o © o o 
o o o o 
$g|if co co 
• tfe# «iil%iaNwi: 'iswa?!®  ^ mpafcl# of •«!» iittap«gisi 
th# &« »lii!Si: .«ttr®g«ii la ^0 mm. ©f ai;i3fe iamjlat^ed tmt 
•two trim. ©•0114 to c,0401 fotar ffN» 
t®'0»|i48% ga*.| -win fraa 0,0000 to- «ffiA #l^t imtoi# 
l^ om d^ ockw nyptei' 0:«aisia<mflrbj3r b«ft-
M g«»0ss^ , -mm. « la 'j^ i^rogwa plfttm ' 
•j^ lfe %« «lgfet iwi*« #f ^wi«ti0kf sai 9mm$2. -tinei^  
"to- bo ft d«ez>«HuiH$ tfii«f€ '«if pirii .^* 
fh® jtetwji- att3r®g«a Sa tli® wiWi. mMiMm iae«lbfttj»S. 
imt -^ m -wagiii -®po» ©•OISS to foar mmkB.^  .•£?« 
t« §*4^ d 0«0(^  #*1^ 93 pt«l «iid tight 'wm'kMg 
•St  ^#»0CKI8" t®. &«^iS @a». tt •*&»- liist 
©stt'toBft la th« 'Bdlk Mtii .«»loiim-'-««iy%i0raite -liitrlM bwt.Sa 
t%i<nr» ms « aiilEtti. ifier«&»« of -<tetag tii«. :lxioiil8Kt-i«a» 
l» « fm* of tms -wm 
.la thie 'M.i'wi. @f ,iia&a& ia. p^2a wi'  ^^ &m 
.t33 wllk to ^MiJyeiuia te& l»«n it wg/pmred that th# 
js&^migm. •*»!»»# usapii' M.^ m :rai3s: mm: 'is&tfe 
Wwm t-ii« fWttlt# ©WAlaedl, it mm' ^Wkt mat nt tfe» eultuww 
.'8tn{ii«4' wmm :<enipdbl«. of Mmm nillc p*et«ib# 
nkimgm ®»®r « Ifpri.«t.# §mmimp' mmmks ©f 
alti5»g«© w»». tfe# ,»Mlty «f tli® f«taa«te#t -^SJfe wm pwrtlidtty 
a«tla?^ l!e«d %" -adaitteet- '©smrtwiasit## 
«»67<" 
swmuL S'f ODISS. wm Tm mmm 
m ia0f6a*8it*u a Mtm 
A« lMfIuesE»« of Deuteri\» 
Srcfflribh and Morpholog;  ^
ft® M©J©g,fe«i •#? •«!,#» #f» «« t% is 
.«aa.t#4# -mmmi %#•• M '^ m ef •^ . -flwst- 'hntt'ih 
livSi® oella require iiw.t«r for ©xlst^aa##, -mMmm isiilsftt##. 
hmr  ^m*«r' t« :«!«»• iw&ait mm-
M l^i*i# (49) ©flwrfei  ^ jplwat »»fi», flailed m -api^^ts-
-th»^  
.-.(scrsst ®f Ifci*-#e«pwrf, eB.l*ffe«rt» 3«i»ls®a i)iafS»tl:aa»*. •, Siae®. ©f 
"Sie fluorescent oi^mtOK# 4i# ,»% giT» ©i^rts tiiiiir fliaoresGent la 
©f aeRi%«riw 03IeM«»- ftast: wea?k ®f !»«##• 
milasr fs-, ic*" ««:i!»fei*mfiaw\l*8: « igllimsifctlag fr«wife •«? 
msA ®ff«rt!S. of -Br# i» Hef«% aspftrti6».t ©f 
li^ *»«rsity, '^ Om prevlded gsbowata of wimis 
#€^Ei@.#3^fit^£i3Cui '&f •SRi''%i^iLtisi 'tttt 'irtiiHtepfe' liKS wsMff tiO .«*»%• 
«i@e^ was. 'ti|m .ssei^ teelsg^ y -sf 
»f .tlMStebBlOilH* 
1&I-- iWkt Mf<» .«© 
ia»». ©oaftitoiiS «f 4«^ .^wi •:««i,ii« A« follewst 
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3 23f li* i 
•l; m: 
Bm th0 tiiiiwsmm mpm tlw' •«»# 
• •®to- g»3w®b -tei' i»f^ olosy ## M ©alitew ®f :wmm •stuiim 
% •i3bas»«^ fe4iig t*l e«:# ©f '«a •iastlwl.sr grewfc^  e^ ulteipa. -.•la'fe#. %«a3«8 • 
lilffiia® iiUc* Tim taliw. of -fefet it%ww3^liEr o-f •«ii  ^
iw0p« M% sf® "isat 4ss%# o^sferel 
lltiaaia les 'iaeti^ nilws- 'wl'tii »»-«ii> ftit umpo .^ inrtmasiit^ ait^  
#lifgif«s| iidly*: m ••im&aiiMltm-' pmt^ , or •wtsi •»a .^ 'islMteia (siausgei 
ira«*: ai%«i la it-tstei- :3Kilk, wh --to- ®f life«i«', or- iMsti 
•«k»^ al8k%''feq», 'fe« 'itel«i' ©liteawi w# gtw®a ,sa 1^# 
fim jp««al%».'SMisii'b*  ^ tls«t at :li^« # ®f th# ««iasibl« 
of p^ odwtoig #011 is %©• •!&# 'mi,m' «f tli®: 
litMB# :|a t to .If ••Cfe» «aIfe35P» ®r«s4wM. « ca»^# to. Ifc# 
•^13£ 'i^tfe-iist 6 •i«r%. tte®#, ault#e«-. i», t# two esltajraw ,ta 12 -ajB^s#. 
.a«e- of tmm: •®?ilti3rf« 'ptoSmeO. ikfiW t» «oitealftt«. tl3». latlfe* 
fl» r««,tai3^  -10 fid|:®i't® ©teg® la %!»•• saria^  
lil sis. thist. at. 'Ip^  
'm» 1&M ms tiirm £!?m. clusiltr tOmmrnm. 
tim ®f »1* onltia .^ ta^Kfe giw te %&# .ltl3»«|- aiik •»% 
hbftt 1% -ipmi'' us^ feffi %h&k all #f tli» »ii«sfw»4 sflnaiii-
•«itope4- jpo-t% 1^^ . o.os«m«»ft%le •mi'lmmt® !» the ri»i4i»: 'trmi 
•mtimrmit' 
ftt 'wilmn 4 :%«» 1# 
10 0t «i®»t m» -•su3tfl«^le®tt -*©.14 t® «NE»®(i'lifc%® tft# aiik ia ipm, 1© %& 
ams xi 
®«iii op l/.gtoeagilli in mllit bfcm a^tss at diffsrsit th^ pkratuhes 
«E- , m m 4  ^3,.  , .  
ing of Of ixig Of of iiSig of of ing of Of 
nilfc Ittraw iallk millc .liiaas milk 
1 mk m ••m- 1 2 I t 
2 • -m * m m • • Z 
8 HK- m •m-- . m 1 t 1 i • 
•• .4 •^• 1 •t •,• 1 i 
•f m •m- I i 1 t 
f  ^ • ,..«»• •. .  - •« *-• I : •2/ - 1 t. 
f •* 1 t t 
. • M 'WK 1 J •/ 2 
B 8 4 10 1 i.B 
10 12 8 » ^ !•» 1*S m- *- • V ' 
11 10 * 8' 10 1 1*S m <«» 
12 10 im. # • •» 1 f m 
13 » m- f *; % '  l .S 2 2:.5 
M f %, 1«5 m *»• 
1$ •* I • 2 •m •» 
» • m' •^p*' 1*S 2*S I 2 
If *- ••m » -I l4-« 1 l*S 
18 •'«fc t .. . 1*1 • 1 I 
*te' * " . i 1 1.S 
go 12 :§• • m •• 1 • i*s.  M 
21 10 « .  . ,  11 I « «» 
22 •» l .S f ' mm m-
23 m' •i0 '«»' 1.6 2 m' 'm 
24 m M ,i.S u& t. 
25 •m -m i t.S l.S i 
26 'im- • m' • f w , ,1 , l .S i 
M * 0 » 1 t %*s $• 
m m 10 It 1.5 2 Mf' mi 
ts MK- m 10 » 1«6 2 « m 
. » 
A •# ' 10 11 2 • 2  ^ 2 2.6 
• m -* -« m 1. 2 1.5 2 
m '#»• m- • 1 •• t' 1.5 t • . 
•15 • m- 1 ,I 1 t 
m •m> -<•!, 1 t- 1 t • 
m «»- m: m- 1 i 1 i 
m m- m : • 1  ^ •i • , 1 • t 
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•ite m% user# tw3.*«, mriafela# 
f mm mm  ^ -thim rat feaw- m- wsll m mmsroxx  ^ slender 3«ad*,» 
m ^mmsm- it %l»t both ro^ls were present, 5a 
WM flultur®# 
At M 0aXt»mit p?od«e«i ft «rfMtoiag. «f lt1m« is fre® 1 
t # ; i - s u f f l e t m t  « e M  i a  Htm i  ta 
t*6 ^tey®, iBfelt* to A&w i ^ h^8« SIxtodii 
eultsa-®® ®liaiig'®a: Ife# litmiat to X UMi 1 -of tfc.«® -scpigulSfetM ^9 
'ta % !• pPoiwi!®a M itotl® iS showed oottgialRttisa, 
i» 1 MfUm- • 'Sim &hmg  ^"Wm l-#f iRpi « .^ tJie 
«^slk 43^  t l^ s* fm 
•la^s -Wit .ta 2,»S day®, • Of eottld »©%• grow • 
;«.% 4S%., 5 ,*mw S twm S'^ttitr ©Ihmms# »»i, f jPrG® «ifii3«^# 
feat® «f tli» .f5is» all •«»•• 
mtismi-mm 'trm -iwi::!®- '^tlniaits g^m *t tfci«.. , 
mi '«» i4 ••wmt •<i^ :# *(»?»• ,.tewm»i«%l3r 
1m»m *'€«»»» • tfe©»# -fetirf. isa tft#. 
©•alt^a«i nt 57^# Wm  ^ tmm''mt@: mMmsAv- Mmm-
ef tfe» ifaoiBwa iii:ll« smm- .st^Sawi "mty 
Am -shePBtf tl*t all the ©PWW'^ll -tmS. 
Mt# fflillE ftt Sf%•, nt th# ^?th«p- :wrt«lsl« t^ul-lat «»«i 
"Smm mt %M m&mS.mM- tlait p*««r-»t 
m& or 13 that g»w «fc 81®C, oaaly 4fe grw isfe, .1 urii 
ftpBtt »lMr;^ ||^ . t ft«« i^te® dto»«S!» m&.l mm 'ifewir'#- ••»(»«• -©f -tti# 
#  ^ i* « idi' ' Mlii 
 ^ f m 
® 4» f 























fi i? O to 
«n ->» 
ffli wmm iii- Qmm wmMmnm m mim m tMmmmmM 
Jm «%ib«»pis to th» timmr -m  ^ -fder of t&« 
80. ©ulttdf.®# ®f |«w>to1tessilli ftsilmijig a flioie 
3^41^ , -irfe^ rljt# tldta rtli: wm ifttb «»# of .te 
&<s^ "r«% •0k>'it.i3s muk «-si.fear%, ®tlfc i»«»l3«febd at for temi* 
•mM molM fe a» «p® -itota 
mghly aai Jwi-ptA- ly I^f•. L* H# aslty f jiislmoS©g |^^  
cwl© fflfefc*®' ®h« follots^  girm akwf -iwui «ni«r 
lo* fUKt««r' 
•t Wkmp-^  «l«a%. aoit Mid« v®ry slight, od» of 
a good butter culture 
t Mgto. *^b4' Mild aoid 
« ai  ^«at« 
t 013an aoid Sli^t *(014. 
mAim ae-ti 
6 MM ms l^m miA 
f Wewf mm .ftf^aog mM. 
S 'Wmtj sour, m&m indioatlm# sf stiNsag' teS'Sd' 
lea «#@tic a©M flavor 
t MM aeid 
10 MM a«ii 
11 •HW, fltefe- I*6iklag te 
01 ,^ •alii .i^i« 
istti^ iiea* ©al^ iasni 
rniTMTn-rrurrr: itTT nrr-:,,;::;- ri::::r:i.ot j,,n,;uur'i.iy , ri.riw. 
8e» .. . . ; ' Odor,. ; 
'W sfwimwe# .aeli ' ism 'M.m 
1 4  c l e t e  mmiA .  
IB Biern  ^
W :iWii:  ^ft®i€ SteMig a.«ti 'tfiter 
17 Clean, sbia?  ^ aoM Strong ftsM •'o&m 
15 'ilMfp-iik$4t Pifs&iiat asli'oftffli'' 
19 ci«iaji; m^%4. meM mnaf 
10 Mild ««t4 -aeM- ©iinar 
11 mim »qm mer-
St Fleassmb.ifcsM-«4ar 
• g f ,  UiM a s m  i #  o t e "  
m «1M #»« ili^t aeld 
SS imM. mM ^er 
i i  flm% -mM. l a e l ^ i a a  mM 
Wf 
Itelailiiifclli --^l  ^ fl%» i^fty ©ier 
m  m m  m m  
M ^mr mM l^reag. ••sM 
SI ai«, atM mM MiM mm 
M -mM mM 
M 4twl«fibl#' •msS.# MM @i®r 
m  m s m  m m  » « ' t d s r '  
M 'Cimmf- tAli -mM 
Si Sta^rp aoid Jktld, ximlmBO, Mm 
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• * f 6 «  
Is wm- %}»t eialttws -rtiidte * ©!•««%. laiM 
mM siw»: a «!•«,„ ««i4 'ifeil® tte© 
tlm% pti^umA 'mat fSfet -&&M tlmmit pwr# •m. vsml^m. -isA&r .^ ®r i» 
SQ®»" ias^»©»is- liwr# Iwkii  ^in Mw# It afflp-«ia?«i t>rm tMm 
mmltmm of Atoti^giw® m #l«top mA^-oiim 
M ailfe ismr& •!«: ,|.» CuXtan  ^of Ifyytootetilli i«r» 
Iftoktx  ^ im ft •mi &mm tto eultures of !,• 
gareSm  ^% ®l3iurf> :smM miA emmtimm m mmtmxi 
1% wiik; «:ii %lw- •memS^aa^ ,^ ^mgm&l-mrn of  ^ -twm. 
wmm •iiwto'toti,, aa iteid flAwr 'mx%0& fri» «, t® 
•a «1M t»Il»Ki»'%. fB8 Mor wiggcNStii  ^«0li te ai»«rly 
<s«lteji%; -al'ttaemg -^ ttt# l*» mmm- to-.m -WBey mM odor# 
Tm letififf m Qhmms ismtis ©mmiisms m mm 
M lib# of -to# l«eto«B» 
it *»• mAyeA ^i®fe mm %ple«l toet#lR©lliws o®l«mle# #flsisi 
allied: giw .mpM iate allfc# fht* *« 
"ttw tw&& 6#i?%&lii wfcissrsidl's#. 
brti to pjAtii  ^.»wsh « *s *tlk «,ll #!• %ti« isoloaiee gaw 
«, tmfM m mn%€ %# tm -©f -tise •«©E«Ete»,, 
im aet'|»sr34ti©« « ;0©«ga.t*.tt«, g*f» eoittp4eimr«b; .®hiwas®» in 
• mmh m priAeolysis, -er mmb of thmi «ra% 
m -intipwitswi M «i« w .iB» ss& ^Mm^s «t «lLt» 
m. t&tH &t S4 «hamot»ristl«« •|<i»t€«»el.ll«® «ol«ai»8 tat© 
liiteeb* silk •mx'imm mmmm &t mimMl,- 'Hmm wsm- mim^m 
mmt '4M •»»%• «#felt«ay n i^k MiMm M t© 4® ffa# £'QH0m  ^
ixm mmm  ^#to9i of tf ef «it®li tlmt mm ploiosd tot® 
j[.3> »e»<u£t'9 
sota  ^of miersi"'ia'''' '''"' oi'""' 'slrtial''©<«gttiii'fe'i«'' 
frmi ^ loh the «ol» oolor of fre.ii'tjai& . litiaa of tbg ^jUe 
<»i«» iti^et plgleea '' 1 
Frosh ezisila,g« i 
 ^ ••iiriT ''v %-v#ot swwf- 4 4 
silk $ 
#h»wwi * 
swist m»m$' t 
Calf fmm S . • i 
b e g  $ 
f i  1  
•fli# ttttt lit ©iftlfflBt##-'  ^froAwt tskmsm 
M tti.® It-bm® itott# S iiiw#»t m msMmSmg ©f tli# l.S.fe»» 'fea^i  ^fe3Ll.#i t» 
proiw« ik®iA to tli# »tlfe,., «ai 4 pp<^we«i -safi  ^ft 
0s«gilitM®8i 1m wIIIe* Ml «# M7 ool«8oi«« -jligiaii^-.tKfe© 
litess. allk app«BWP«i- to.b® eliynwstiirlitt® Golo»i«% as t»* 
 ^ .*l»if- «»4 .atefi® 'sft %lm: tohiti's -^ a^kr rntmpm  ^, 
1% m» .i»t®i^«st%3yag' »t#, timt 6 ©f n^Xiaal^i, *tol©l: MWe  ^ 0vm 
•m  ^ 'iii tji# -aiiute. .twhp# o&i^ laai fjpaa .inlty- 4. !*« 
«oi 4 tmsl asMrn^ei^m •laa^wr .^ E ttefc freittewi'. a.. 
mxm0i 9i mM ia tl# imm ®w»:siit# prodiiet#, i tetm tmM m 
0 lit#,4 ^wb pmdwwe  ^ «Bly a. parti*! 
'is %li» alik 'wm  ^ tma. imsA W!i%#ri)ftl« , 
'Tmm  ^ e«l1s«p»S: tmm 'M^sMwA ihirther- IwgBitttti# Wm aite m» 
••b» m%m% iMyrl««ii. of 'li©'^iN.oilli that mvM 
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of volatile mM i®i by m «3«ri% 
#f lii« »r8»|..«bs tha wmm 
:|n '& m^mr #f tefffewes# th® addition #f the wM mmMtM in m-
ia 'w^wm for wSaMl# miA ^  «©#%laeftl^ l«Kel>tayo4 + •Ms^aw l^m- It' th» 
©itricf &et« imm 'tfa# «f tlat iJmmw «®i mmm #M£* 
tlm of it to mSMc -steiall ia m i» mlua# i<m 
-velfctil# mMw mi m is tfe« &m0 wlMi 
th# #««iting streptoooooi Saa liaHtw fh®-
ly M&h wlaes tar vol#til« aaft -iy#(^y3wtfeyl«^Ma&l # daia«%l 
.taittti 4» .plal® -^Ik or ^  -laggwit. .©srtfeta* 
t® mvmm •&£ wKt®rial.«« It woalA *1'»© fe® ia%«r#«ttog 
t© 5wfe«tte®r %fe« Iwetdfeweilli «mt yredwi# :8»#%l»IAty|wBU6^tael 4 
mr9 fihl® t6 i.®#tep©y it, a» i« 'lije- ®iyi« -sltli oultur# 
fjMS .•mMi'ifm. #f 0»«  ^or 0.1 p«r' «®«bal4ribfi<» t©: aidllk' ia 
iin In. tit# •of «is%'3tostlyl.«rbiHol '* dia®«%'l nitii a 
oi tli« mr^latts- 'fewt %li« 'iiff«§r«o0%' la ms 
Mifi«9»t mft. to #w» taBil«B»»«- tli# 4a 
'Tfm  ^felgfeer «f• mp'pm&e  ^ t© .tie-
toto tm ' ih® iii41«r«'t© #l>^ftS». #lpiif iawat. tee-imsiNsi 
-la- • tijmssifeyl f^ iiaeig ^ai^ gesta ttott 
«.f %#»« i»t»f i*l« -i«: art ao# «b 0orf«dus»ti-»» 
'ftll ^  iftfflf^ lmsicilli p'odwisd %|!prs«i«,fel» 
•i»wut«- of <»6rl»«a to .«4llc mxS, to Mlk flHS ©•« f®r '&m% p«^t«i»##, 
•fm- mrtM -mmmly «iiii WM 'wo'iwm «i^ tuae«» 
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cl-{b h-f (-• h> 
« j9 
c  ^
mm tso3»t«d iwm mm «ai -ajBa ©isaa* 
ffi®i?'03iftl Mifc« 'fkm ®f mm hf i«»st of -thm 
em& S-iis -liill# %&« ljB«e%tve icaM. mm pm$&^maib 'with 
tM» #r@8«t.»s cimi^ ytRi' 'CImws** 6ttlto3m» ©fetftiaM  ^ freto tm  ^@m» mm 
immHim fom*- , ®il# mrk .©alt^as# m hm.- aeMo^i-
ly %& mil •« thes#' eWatSa#!' imm aft%«3rl«.l p*©a«eei' -m m&iM ttiat 
m® %ms¥ly €«3sMro fo-Jte*. ' &Um0, l» s»st fi^taa 
yis«l-s^bs, with the o,f 0fe«<li» ptf# «a ..ftoM tlrnt 
m» m i-sartro- Smm*. fimm ««»•• « f«r •e»l'feMws 'p-odije^d «is 
«©li tlMitms liHfgi^y tetfiwjMw.isliisli. 'tie oultur»8 wrNt 
©r- x.» e&gei» 
AIttoQ|3®ii thmtm «» ae apparent pr?&t8olysis, tb®. «fflsta© at%rog«« 
%]tefc' »%!» to purtliil.ly 
the fflllk Hi# -Mst of tii® 'l®setol»ae-illi '%& la* 
«ttap^ ««a dMttaals Sa »41k is slpsijK®® .^ -fre© b^i »!»§-
pe'iat of t-h«' -rifmijBg. of '©fe##®® -aassh m Cli^Awf tmA Sswls# %& ••afeleli tli® 
prel»te t» •pBPtia3L%' tm* • of m 
ttafeop# -.and .flaws'?'* Al-feoa  ^ tfe-# r«-s«lt®' -wi  ^ thmm 
wm .^ In g««ii0pii3..g.. «, |^ fcio«3. In. wAao ^%:ro^ai iwteg -tfe# im(vSb»m-
ti,«B :^ri«d ©f •.# ntsfca:* lith .,«. .tm -©f th® wiltttp#® -telisw® m 
in. sttimt. -itt. but iae«xnem.w»ir 
*er» li&t ptmmmai^  'liai »% m& %fe«p«.f#r® mm of a® -po  ^
M?sttl»r atstttfioaa^*.#' la ®«Krly of :i®too. 
at-farogto wmm t&mmiS. la ailfc wgm •m.Mimt Wmi M fflitla 
ttiilE# •|3toiSi0a^taiidl|'(,. tli# neidity fmmA hy tte® ImA a  ^
Saat®rf«3Pt wltli ths&r wmimm mtivltym. lo algalfl-SNgarf: r«lAtt(»»li4p smm  ^
•t« hw^mm til®' a^mt of ft»%«oly«ls- aaS. otlwir 
a® fttliwr® of "fe®- 4»ttt!#rt«R miAm  ^ -Ixj «^«rt .aaf- «l^#«rfe m tii« »®Fptoi5^  ^
#r fmt® of gr»tsit ®f %fe« la©tsM«i.ili .-sAmstl  ^ »% b.» m 
Mi® is.«ils«r <if triml# -ms: wd th@ perfeaps' 
a©t m ia4# 
fib# grewth #f '#1# la#li«il»eilll to ©ilk »t iB8al«». t©mp#i«ifaaw8 gl-w# 
'6, #«gg#®tl»3a »f -feo- a Sato »p®0i«» -e» th» 1^1# of 
p^bwth taapeitxtwep#* 
a«i@«r«4 3^* ••wurtews r®iw«reli said ih® Meto^Nwil-tl t#oJjE%®a 
ftr« »lJi£ «aft 't»m, tm&l If ©altssa^i# »11 
^<m wriLl <1% mB&. 4S®C»,,, te«i jRsiilM im- fft&K -afc ®** il-%# 'Ott 
#«i»r is^of %• r««'4as  ^is .fee® ra»,«i ptstei^ r^  
tsi^  ssdlli^ . swl.'»t -©iiiw-ig®, eiiidtrr eh®#*# mti grw «t t|'%«. «al^  
#O0ar of tb»«t ,gr*»w «t 40®6». &f Bhmemn (88) ii5^te*%ife4 tfea.% 
li^rieasaoilli, !>• b^lgajrleiata iM mai .grm 1S®G* aai gr«i 
sliswly %8liwf ias.1® .it# mi -if. gfwf 'irt 1^0^# 
SiwwM® «ad S^wfc iW) mmrtmi ttJ«t |.», tm|piglett8 «aa Ly 
•gr®w «fe €§%• .liwt aot li%#« -irtiil.# 1^^ ;. fr«r »11 •r4 is^c., 
»0t i5%*- IStei* »#ic mt l*%@f e«fiM»i %• Qwmm  ^ Me^ms: '^1%* 
%l«r Cm).# fl» ^atftag* la. tM«- mieic 1im% eu'ilmpm 
wmt mm i^vS. %ii» t^ .». miam  ^ wr®. 
tvm. mm tatlfe .aiM eTmmo.t. fimm %l»t .pNW' at 4S%^» ^e. 
It<», Iml^trl-egg or L» %p®»« f .h«r« t»- %« e» 
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gimm Mghm* md mam mltom. 
Mm 'Imiii mfm^m -i^ bkr plw I per laotes«, 
tig«it. th« rssolts oWsRiniA with th® 
bsitf.iirfnsioa m^r fltjt mm -ttriMagiy Icsisr' tfc» ©b*.-
tfda ,^ m. -mi® 
t« !:»s%oli»i3.1t fe# fselaSEfts  ^ ivm ©«iMB@»siftl. ^©i^qi^'lw® mlliEjs-
fm Mlkg «-m ©asil®^% -e'lu f^itr s»isn|. 
«hs»s»- moA mS£f ««8» i«tet wia: tmm-*- "^m tl»- is '^ mm 
ts®' ^eoartsbkia  ^ aartreas laotetesdtli,  ^argasaaws b# i®6-m-fe®a- ^e*y 
ii^aiiy hy Aim  ^f^tSsg m teaaito Jt^®© .«£»?• 'bat 0%h«r  ^
«r« i-Offitrawit ip, mmti'&hmm  ^ wwt 1» m»A h@mv& plitlag*-
,/''|, :$» p»afciti« of "belal •'rolmtil# .^ li «pitf 
: tm^tms^trni * Aixm^t ««§• twm$A ta SBi.Uc ty 3K3«% of ^l*at;o» 
i ItteHXtf .'•ti* wtotffifc* of ao^ial# protosflii % •tti# 
• wries pmtly «aaa tl*® l» is® -eios# so*wl«fei« isetansw Wi®: at 
to-taal 80.t4: %h# raomts «f «sM or «ii«%ta8«Qrl«a6t%to®l • 
ppoiuem hf B. 
?-.• 4» "Hi# afiilMcai of ©itrie. s<5it to feats im e£f»©^- m 
m# volftM-lo aeli fowaftt 
% %&« 
i* fhft: «iMaM©a ©f Amm. m% tii® 













































ThW' ixfgm&mM' proia@«'gr«'fetr isa^wrt^s' ©f sa^iao altrog<» 'As® th#-
•sm 4w;wl»|w€ iig- ptrtittliy .ii«sifaf«s.t««4 -©iileita , 
IMm 'Deiifteri'* oadWt# tafcs 'a# mttmt m. tlj# »®p|li«3.<^y m «%#•• ot 
'15» Iftstetenci'lli g»ww8l'l «ii ailk tt% 
, -tto# r«ij^ %s -©fetealfflfta at ©tbw t^ p&wfeai'ts mm- wrftftme* fhm'- !>»,, »gm#gto» 
iZm- teoA !«•- 'Wtoylfitta- siwnr®i trm 'smitimm 
ami tlt« •l»®to4!iiMsilii trm tmm% • s»t«rti  ^grw «»li «fc If® «ai--
2«# mt i#® 'mA %h» ffw's?##' isdim 
e!t«#6i®,. tes gfw 'itt tl^ » "btrt. aot. 'alj •€^^ *1 m jpsw 
•0f •ei»s# «is® sr«w 10% • 
M* In^tofeieeiill fiw to w-iA 'tlmm is aiifc ^ries ttm. a 
Qlmm  ^fltsM fl«P6rer t-o a. Wf- s©taf .aeM fijisfor*-, fh.@ oior 
ifcsM fe flat J in s«».' m Mwt, i® 
W-m lnwtc^wsllltj^ . my fe«  ^ i#iioh 
•swtstel# .lawttt^ fereiili wfy 0l®-a#ly •^1- imofa io aot- -ocmi^ ulatef: 'a»® aiik 
mfdttyi fla» of tliis® p?:©di3S;« mx^rlag aawwtol  ^&t wit. aral otJwtr® prodtie# 
mtsrattai chso 
1# Albus, ¥r, R, and Holm, B, The effect of arurfisuse tension upos 
the growth of Laotobaolllus acidophilus and Lootobetoillua bulgarloas* 
^©«r. 121 liie. ^^  
t# All«a, P# W* ffc» of -irtSKreh imd otfe  ^mm prodaot® m 
ftffeeted by p^i^wSag Itest* 4» iSl&» 
S* Aaanj^ous* Manual of dehydrated culture media axirt iNilgents# fifth 
edition, 97 end 127»lg8, Difoo Laboratories, la©*  ^ Detroi'ti, 
Kich* 19SS, 
4, &6mes> I» c. The effect of hiiw  ^mt«r= of %m es-am-maAatsAim m 
Itiglena. Seienoe, 79t S70» |«»* 
$, Bitrfchel, Ghr, Gultsures de Ba«tApi«i saif ^berre sterilisi^e* Eleddel* 
Vet,«-aj£ad, lobelinstltut, No. 20, 1-15. 1919. 
iistwiot in Abstracts Baet. (Original aot seen.) 
i» Wmsmrn-. 1« •«Bd Hettger, L. f# &« toafltme# of-ei^ol^ratii m tiai' 
atty^wa' of bspstflaria,. Jour* 1S18# 
G* imd Duehoo'^kj F» Aetioa dm JBimeiit bul^are eur le« 
•^SBotpiwx iBKsres, tou inst. Baste«r  ^ -tSt «®»414, 1900, 
®, Bertr&rid, G, and Vfeiswelller, G, Aotioa du femeab swr le 
lait. Ana. last. Basteur, 20t 977«»9 .^ 1906, 
#* l«n.tiag, R. W., Hickerson, G, and Hard* B» S» Further studies ef 
the relation of Baoillvis aeidophilus t© diw^l earies. Den^l Ooiwjis 
9sl-ti2, 
lO# A». le&ir ii® moil Sim fwtjiwm ft^eillaa d#«- Siiigl'li^#«t«itl««» 
o«itr*. mmrn ,^ i:. »§•  ^ im% • 
^ tmnmt 
11.. emmm,^  P» l# A biologio study' of aoidwrie li«st«ria» #©«p* 
tmUmm Weeates, M« 227-2S8.; im». 
1S« 63Mtkr, W, H.# fli© aoid ppodtwstiam of Baeill«iR biil;gar |^8Mi». 
Bast. li 1917,. 
it# ste,®3rt|iti«tt 'a'*®® tmmt^  'ibjiemffit ©aptbl# d« 
®* a®©li»at#r 4i»» l»-J3ite®%S» d# l*&0o»»* see* biol# 
m* part 1#. l«» 
*941  ^
14* Gurraa, H. H., Rogers, L, A, and IMttier, E, Oi fhm iistinguiehSjog 
4!»h&x«st«ri«tio8 of Laotobftcillus aoidophiXus; •imat'i: Bact* ZSt 
SBBoSZt^  Itss; 
1@* lE^ir A« A« and Grit>b3« W; M, Stirfli.ee tension in reliition to Isfteteri^l 
with spdei®.! tu ifc®id<;i|gM|i  ^ «q  ^
t6, Bldredge, B, E, «Ba Rogers, L» A« !?he b&Gteriology of cheese of the 
Iment&l type. C«afcr. Bakt. Pamsit^dc. ibt, !!• S-21. 1914, 
If:# EaalMBrlch, f, Die l^smrii&fegrt-iBB f, IW«. 
&]lk», stuttg&rta 188@« 
IS* lwii«a A» HfttffeiBg®, &» S» iuttd ayrt, S» B» Bf^teria 
in the production of the churaoteristic flavor ta oheefi# of 
Cheddftr t^pe, Jour, Agr, Sesearch, 167<»192# X914t« 
19» fiaiwfl,ttei% a» oeber iiitaroliebei^ e ba i^llea m i»*^ liagtstiditl* 
»tti* WiKiienachr, 26 S. 1900, 
GreaaaaBald, !• fi» estimtion of ai»»p"©feiaa, ia Meed#. 
Jour* Biol« 2i» 61-68, 1«S, 
Grigoroff, S, itud© sur ua lait fenamte ocwaestiblei le ''Kiseelo 
wlhso" de fiulgarie, He ,^ mM* de la Suisse Bcxmsuade, 25t 714<*7S1« 
1905, 
Itesaer, B, W, The type of le«tis acid produced by starters and by 
the organisms isolated fr<m th«m, 1&, Agr* Exp» Sta.j, Res. Bul« 
65» 116-1I.6* X980. 
£S» liSBsyBr, B.«. Collins, M, A. the n^ad^e^s of lipolytio 
la TRriM# #aliy products, as determined with nile'-blue siia,jafcfei» 
Sl, Agr* S ,^ Kea, Bui, ]^t ?6-77, 19M. 
i#» Iftrt  ^ 1» 1. ««, 1. »<,. luad A* C, Rela-
ti«3ai of th# aettm #f m^mSM. iMiotwPia to ifee ripsiiiag of oh«e«# of 
the 0h«i#up %fe» i0tm. tt l^ -is16» itl#. 
li<,.aft«tiBg», B» Bwa#, A* G*. H.1%1, 1* B,. Studies m .faoters 
o«o«3fS€d in the rip^i  ^of mlmmm* Wis* Ap»*. 
a«», Bui, ma, 
t6» imstlngsj, E, G-, aM Hiwaer, B, "ff. The ooeurreiMs® aad distribution 
of a lactic i^id orgaaiSEi resembling the Baoillus bulgarious of 
Wia. A^-,^  Sta*. le**. Mm it 
!?• Hastings  ^ Si, and Hsaitmsr, E* W« The ooetirrmee and distributim mt 
stmllar of 6m%r* 
Itoisltwsu Ahu lu 419*426t 1910« 
18« H®ia«aBaa, P# G* axtd Hefforan, M* J. pte«%f «f ijgillus bulgariei:«» 
lo«r« laf^^tioas Dismsas# St 
astoesattn, P« G«, and Hlxsoa, G» 1# liastiiria ooawsa^it la 
®f com siXage, Jour* Baot, 4ft»St* 1921* 
teeinftberg, W» Zxet Kenntaaia dar Milchos.tareba&fcerien dttr Br«ainere3mi« |^^  
4®# Bterss., das* t*i^soh®f«|, ji«r M»l»ss«j, «i«» ;^^r£DQ^% 
sauron GiurJs^a uad dee S«iu«rt»i{ss> so«d« eiaig® B«m©rlams«a 
uber die Miloh««mrebeikteriea d«»8 mesxsohXioheQ Magens* Z« Spiritusltii* 
26f 226-227, E4S-«M, 2&5«E57, 270, 277-279, 288-291, 302, 31S-S18, 
"^9-352, 341i*3M« 1903* i3satePft®t to C«itr» Bafct# Fieura«ite£ik* Abt» 
lU lit 154«i70, 19(»# 
•©.. ail«r, A» «aa ti®, ilylt©, ©, »• A #f serbkta p-isdNStf"-
1-teta  ^ oh«a, jfi i». 
S2» P, a, aad ai-teisy. a» 1» "A -s$»% ©f 3s4o«p^^gftiii,s»»' ©f dea^l 
Jour* MM.* l«s«yrA,, «t-4SI  ^ Iflf#. 
Bator# of b»0%«rlft- Clwwidty 
!• I*. -Agr# fef» fmk* Siil» ^  S»^8, 
ii« Hmt, G, A* aad R«^g«p, L» F, A oouiparattiw 8ti«% mt Enters of 
the Lftctobftoillut g<ma8, with special ai^tosia m lft<9tob&oilll 
of soil ttud gwtia# Jour, B&ot, 61««SS* 193Qi, 
35. H\mt«r, 0, and ®«itoell, L. B« B&m Saapartni't fswistttiitiwi® "is 
silag®* Iw* 8^»# Bill# Zt titi» 
!§• lyi«» L« S# A iftwSy of raw of •tti* .®»»1«. MbM^* 
x«mk s t^» sollftf®, l®w*: tMf:#.' 
S7* %d®, L» S, and Eaaaner, W, ftoi, of Itt&tio acid produoa  ^
by liaotobaoillu3 aoidc^ilus. Ism S^t# Jour# 3oi, li 
"  » .  " " " " .  
it* !• W* V«i^l0ielfe» #iid«^«s #« Vaginalbaollia# ©sdwlsiues 
€m bao«- aoid^^ tlm 4m ^mli«ksdarx^8« Arnhm Mm* 
im*imnX2 . 
S9» S«aadaH, A* I* Observations on aoid«rio (aoid^ffeilie) lasetwrta# 
3%vt* Mod. Hosaarch# 22i 153-167* 1910« 
Kendalljj A, A* A» and lalker, A» W« Studies in bacterial 
m^^Um • 3&wtf ja* cl«®a j|t 180i»lt49* ms# 
€l» Kcaid^ll, A, I. and HaBsr  ^ E* Baelllus aoido|gillu8 UXIl, Studies 
in bftoterial 'Sowt* 
19244 . — 
liliaats "'' 
#S% Kopeloff, H» and Bslss, L, W, Hotatlcaa of laotio aoid produced 
w mst^ #khytti» ft*oe* Smrn &p^» M®tm 7fs» im?# 
&lp, 1, L« Viability &t B» a®idie]^iltt» ®ad S,» b^giupieug ia '^wi 
'luasita lat®#felae* j©«r« istsst'^ k  ^
€!• Kul]p  ^ W« L» Praliiainary report oa, a aiethod for the differeatiatica 
of L, aoidophilue from L, bulgariox^s* Jour« itest* lit SS6-S61# 
im:— — 
4S* Kulp, tC, L, ead Hettger, L, F« Cos^rative stvdy of Lactobacillus 
 ^ ,liimgteb«qlllti«. bal^ riotig  ^ jcmr# 
• "  •  '  
4f» Ixilp* W, L, and V3iite» V, A aodifii  ^aaAit« im platxns I,» aoidopliilus# 
Seieaee, Ti* 10M,. " 
4s* kwitee* w, stttdiiwt li^ hf e t^tr* saigt# barasttea^# 
Abt, 7S7-7®* 1908* 
49*. i^ s, a* !• th« btelogy mt#r« soi^ feee ,^ m |.il>4 *^ %§m» 
llblntosh, J», J«5ffl0s, W, W» and L&jsaruswBarlow, P« An inreastigatloB 
iato the etiology of deatal oarlest !!• The biologioal ohaiuoti^P» 
Istios and distributiaa of B» aoidol^ii.l'tts odi^tolyticug< III# 
Ftirtlier ©xp®fim«ats of the "W' "''oartett* 
3rit« Jour« £^* Bath* 1?$»134« l!^4» 
•'51« Mchaelian, M» B, Famser  ^ R# S* and Hsxamer, B«, W, !Eh© relationehlf 
of aoetylrasti^loarbiaol aitd diaee^l to butter oultures* Ia» Agr# 
Esqp, Sta., Res. Bui, 165» 3B6-S28* 1S33* 
M# Morishit®. f • Gossiarativ® study of aoidurio organiems o# 
intestinal and desfcal origin, Proe# Se@» Exp, Biol, Med, 25t 
684-656, inSm 
W$* ®, ibteer tisi laelilsa® a©id»fitil»«* ssai«rhei.ufe». 
S8-S5, ISOO* 
-97-
54» Oreutt, L* A study of Baoillus aoldoi^Xug from digeati'v® 
tract of <mlres* Ba!ot'> lit " 1926» 
SS* Orl&i««Jeasm, S, Studio dio fiuchtigen P«ttsatir«n ia K&ae nebst 
Boitragen aur Biologie d«r Kaaefementei, Caatr, Bafct  ^ f^maltei^# 
Abt, 11* 514-827, 1904, 
Mf GrlaWfflase% S. Sur 1m femesitation lAotiqu® dUins 1«» fiNsraages 4* 
i^ amtal* R0v» gm» lait* 464*470« isos* 
S7, OrlaWratsMm, S, Daijrjr Bacteriology, p, SO-^9, P. Blakiston»s S«tt 
eaid Co*, l?hlladel|Ma, 19gl» 
Si  ^ Pedwoon, G, S«  ^ Peterson, W, H, and Fred, H, B« 'Rie forme of laotlie 
aoid produoed by pure aM itdxed oultxjres of baotsria* Jour. Blol« 
Chem, m* 151-1.64, 1926. 
S9# P«tw8o% !• t, M» mA 1« i» Sh® ppo^KJlyti©,. 
of 'liMStio *ei4 Baet» Iff 
1928» — 
i®* Bahe, A. H* An iaveatigaticm into the ferssKitatiim aotiviti®# of tlte» 
aoidtario baoteria, Jour, Infeotioua Disaaae^  ^ ISt 141-150# lfl4» 
61, Kahe, &» H, The olassifieatim of flusrldiiri# toaoteria, S&mtm Bi^t* 
S# 407-421* 1918, 
Rodella, A, Ifeber ii# «^pmnBtao. saureliebeaate i^oillon Sm 
Saugliag8f«tuhle, 00wli»* Met, B&raait«Qilc, Abt* 1, Z9t 7l7*7t4# 
im. 
los^ltery, T,j, Lintoa,^  H. W, and Buohbinder,^  L ,^ PreliBiitiary re^port 
on t'ae relatiosa of dental aeidurio !»oteria to Laotol^oillug 
aoidc^ilttg. Jour, Bental Re»®ftr!®li, 
64, S«roara»3  ^ F, *Cl€dd«»" (Aria, E, S-taie, Sper, Caseif, Lodi, 1907, 
p. 95-98,) Cited in Bxp, Sta, Record, 80* 477, 1909, (Origiiml 
:mt 
S$» a«Mii% J# M, A ttsmtributieii to- tfct Iswrt«r4^l«  ^of .silag«, 
b»«t. it mi* 
sbenaatn, j* m, s«® m. tli» .^ nstrast®' baot#, 
St 6, 1921, 
@7« SherBsm*. J, M, axid C, H, The quantitative and ^imlitatiw 
distribution of laotc3}aciIli in milk. Jour, Baot. 15s 30-61, 
1927, 
@4 Sslthjj T, A iBodifioatim of the methods for d»te»ainiag the prisitai# 
tioa of ijadol by Tawterlft* Jour, Exp, M®d* 2: 54S-547. 1897* 
i0# Stevenson  ^ W* fh® distributim of th® "long lActic baetorlA^'* 
Uetotjaoilli* Gentr* Bakt, Bar&sitenfc* Abt« II, 30» S45-S48* 
%wm : . 
70* Supples, 5» G, Brelimlnftsy not® <m oertftla ta nam of 
nitrog^wious oonstitia«nts of 3®ilk oaus«5 by lBist«rl«» Jour, Tk&gry 
Soi, U 3iS-S19. 1917, 
71, Thoni,^  J, Beltmg Kiwaatals d®r B&lsrfceri®ifl®im xmah 
er«irt bereiteten Kiteen te Terschiedeaaen R®lfaii^:^aaB4i«5, Laad**-
soh»e»i£« sst ^9«ilsv 
78, fisaisr, H, Reoherehss sur Is flor® intestlmle 4«is w>urrisso®Bt 
(«tat n^mtal at p&thologlque), !l!h&se.Ho« 629. Bfcris* 19<K>, 
73, forrey, J, C, fh© feoal flora typfaoid tmpw moA its raaoticffi. 
to wrious diets. Jour, Infeotficms Biseaaes, Ijit 72-lC®, 19IS# 
fi# Turner, R* H, Xh© aDtloa of bacterid csa I, RolatiT© merits of 
various differential plating sjedimas for lipase producing orggBit»t,. 
Jour, ijsfeotious Disaases, 44g 12S-1S3, 1929, 
IftftisillnAls# F, G« &eehtaf«J«»  ^^ oillqg ifcgidogtoilMi  ^4e flew, 
0«!^ , 3^bd* see.* m<>1, icx^a 4sl^ &» ' 
7S* V« D» D* Aa pisQwfcrio detemtaatifisa 
©f ibiiao pnje* se-a, stat.# ©t u l^ls, i^ li* 
77, vcm Freudeareioh, B, Baleteriologisohe uber dea 
a®ifiasg«pro««»8 Am aan^nthRleriiiae®*' Schwei#, 
16.29, 1®91. 
fi* Freudenreioh, E, Ueber die ISrreger der lieiftaig bei icEi i3£3smlfe«d.«r 
&#e, Cestr, &d£fe» iteastt® ,^ ZU St m«E38, Kad 
1897, "* 
79, S, A, aixd Loasnits, S, Contribution to the ohoaistry of 
deeoffiposition of proteins end otttioo Acids br trarious groups of 
i3ioroi>rganismt#f Jour, Agr» Bwi^iroh, SOi S65"i4Sl,#: l^S# 
W#l,i^S8w  ^ H, Sie dso" ..PiKe«^»" ttM* 
81# Weias, H, Zur Sermfeais dar Dmmilmmm 6«ii%p.* ^IsJtet* 
ia)t, I, 36» 13-28, 1904, 
82« B* (Wid Jemry, 0* T. Obsa^rmtiona <m o«rlaiii laetiv acid 
Bsoterla of th» so-oadled Bulgaricus type* C«if;r, Bakfe* Bairaaitwtiei 
AM* II. _|§t 1^«X78* ISIO* 
Ei3ass»r,f H, «q£ Bayne-Jmoa, S, A tejdsboofe of baotsrioiogy# Sevmtlt 
«diti<a3» p» lOSS-lC^T,. D, Appletm-Ceatiay Co ,^ Hesw YoPk* ld34» 
&« to. fet» •!»•• b»* 1* w, 
!«©«? fQW' m» 'wbisteii# li«spfa M tt# «^^ «rsa9iriax 
's%ufil«s 'tis; "ife# pfep&sibsl'eb p%-, i^^ yfeii^ y iklai 
a.o.teOTA.«%is. tht litl]  ^©f &t0 1» C» Olurn 1b tM jnwagaaKit of lins 
ifflit(iriitl l» -ttosii#,# 
/ 
